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G. FORMAT 

bfction . 0:i - Schematics 

Contains simplified si hematics designed specifically to 
provide in-flight reference to system operation. The same 
Ijasir style, showing primary system flow from left to 
right or top to bottom, is employed for all schematics. 
Unless mentioned in specific producures, electrical power 
sourc e£ are normally not specifically labelled. Pictorial 
controls apd indicators arc shown at the point in the sche¬ 
matic where they attach; they arc not necessarily oriented 
to ea< h other or to the aircraft instrument panels. A Code/ 
Condition block states the condition shown in the schematic; 
most schematics are designed to show the system in it's 
normal configuration with electrical power supplied and 
switches or controls in their usual position. 

Section , 04 - Supplemental Information 

Provides any additional information necessary to complete 
the operational picture of the system. May supplement an 
existing schematic or, ip the case of small systems, sum¬ 
marize operation of the entire system. 

Additional Sections 

In some chapters additional sections are used to show in¬ 
formation which does not fit the above categories. Titles 
of these sections are descriptive of their contents. 

Chapter is utilized for miscellaneous information of an 
operational nature. Instructions for use of the aircraft 
log book or requirements when operating a test flight are 
representative items found in this chapter. 

Chapter IQ contains the Inoperative Equipment and Missing 
Parts Lists plus the normal en route operational per¬ 
formance charts together with Instructions for their use . 
Performance capability curves for engine out configurations 
are also provided. 


L GRAPHIC STANDARDS AND SYMBOLS 

Graphic standards for system schematics in Flight Hand¬ 
books have been established. These standards are being 
used as new material is provided or as major changes to 
schematics are made. 

The primary flow of any schematic Is shown by the widest 
solid line. If more than one primary system is shown, 
such as a left and right system, coded patterns of the 
same width are used. 

Where the primary system is being controlled* the control 
function is represented by a line one-half the width of the 
primary line. If more than one control system is shown, 
coded patterns are used. 

The line representing the flow or connection from a system 
to an indicator is a single width line. 

To differentiate between electrical, mechanical and fluid 
lines representative lines arc used. 

Standard symbols for system units are used where possible. 
The symbol also indicates the method used toacutate as: 

M for motor, S for solenoid or a handle for manual. 


(SEE FOLLOWING PAGE FOR SOME TYPICAL SYMBOL 
ILLUSTRATIONS) 


TABLE OF CONTENTS 


Preface 

00 

Operating Limitations 

01 

Normal Operations 

02 

Emergency Procedures 

03 

Power Plant 

04 

Electrical 

05 

Hydraulics & Controls 

OG 

Auxiliary Systems 

07 

Air Conditioning & Pressurization 

08 

Emergency Equipment 

09 

De-Icing fit Anti-Icing 

10 

Communications & Navigation 

U 

Miscellaneous 

12 

Planning A Performance 

15 


Jun-23-69 


ii 








> 


TRANS WORLD MRUNES 

CONVA/R 880 

FLIGHT HANDBOOK preface 


PRIMARY DISPLAY CONTROL FUNCTION INDICATION 


FLUIDS OR GASES 


ELECTRICAL 

MECHANICAL 


-lA 




SIGNAL OR SENSE .> 

The electrical symbol is not used where electrical flow is seif evident such as a line originating at a circuit breaker. 

VALVE SYMBOLS II 




10T0R 



MANUAL 

BUTTERFLY 


RESTRICTOR 
BOTH WAYS 



|BI 

■ 


w 

3 


SOLENOID 


-si 4= 


DIRECT 


MANUAL 


MODULATED 


SOLENOID ARMED SOLENOID ARMED 

AIR Actuated air actuated 
MANUAL OVERRIDE 

PRI LIM 


REMOTE 
MECHANICAL 


REL 


PRESSURE 

RELIEF 


RESTRICTED 
ONE DIRECTION 


PRIORITY - NO FLOW 
ONE DIRECTION AT 
LOW PRESSURE 


FLOW LIMITER 
AUTO SHUTOFF 


MOTOR WITH 
MANUAL 
OVERRIDE 


ONE WAY 
CHECK 



actuated 


PUMP SYMBOLS 




MANUAL ENGINE DRIVE MOTOR 

SOLENOID CONTROL DRIVE 


HYDRAULIC 

DRIVE 



=&= 

CENTRIFUGAL FAN 




SOLENOID 

CLUTCH 


PRESSURE 

SWITCH 


ELECTRIC SYMBOLS 


THERMAL 

SWITCH 


PUSH BUTTON 
SWITCH 



X-FMR 


ENERGIZED 

RELAY 


TRANSFORMER 


i" point of a switch indicates either it's momentary or relay energized position. 
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Item 

Chapter 

Item 

Chapter 

A 


D 


A.C. Load Busses 

5 

; D. C. Busses 

5 

ADF Receivers & Controls 

11 

D.C. Power 

5 

Aileron System 

6 

Defuel Valves 

4 

Air Conditioning System 

8 

Deviation Selector 

11 

Air Data Sensor 

7-11 

DME*e 

11 

Airspeed Indicators 

7 

Door Lights 

5 

Alternate Pressure Sources 

6 

Drip Sticks 

4 

Alternate Selector Valves 

7 

1 Duct Space Temp. 

10 

Altimeters 

7 



Altimeter Thumpers 

7 

E 


Altitude Hold Switches 

11 



Anti-icing System 

10 

E & E Compartment 

5 

Anti “Skid System 

6 

Emergency Brakes 

6 

Audio Selector Box 

11 

Emergency Brake Pressure 

6 

Autopilot 

7-11 

Emergency Exit Lights 

5-9 

Autopilot Interlocks 

11 

Emergency Inverter 

4 

Autopilot Malfunctions 

11 

Emergency Landing Gear Release 

6 

Autopilot Trim Indicator 

11 

Engine Anti-Ice 

10 

Auto-Thrust 

11 

Engine Starting 

4 

Auto-Transfer System 

11 

EPR Probes 

4 

Aux Equipment Selector 

7 

Equipment Cooling 

11 

Aux Hydraulic Pump 

6 ! 

Escape Ropes 

3 

AVM System 

4 

Escape Slide 

3 



Essential Bus Failure 

5 

B 


Essential Bus Selector 

5 


' Essential Radio Switch 

11 

Battery 

5 

Excess Heat and Isolation 

10 

Battery Bus 

5 

Exterior Lights 

5 

Battery Switch 

5 

External Power 

5 

Beacon Lights 

5 



Beta Box 

6 

F 


Bleed Air 

10 



Booster Pumps 

6 

Fire Controls 

9 

Brakes 

6 

Fire Detection 

9 

Brake Pressure Gauge 

6 - 

Fire Extinguishers 

9 

Bus Tie Relay 

5 

Flags and Switching 

11 



Flaps 

6 

C 


Flight Controls 

6 



Flight Directors 

11 

Band Radar 

11 

Flight Director Command Selector 

11 

Cabin Altitude 

8 

Flight Director Computer Flag 

11 

Cabin Heaters 

8 

Flight Director Controls 

11 

Cabin Lights 

5 

Flight Instruments 

3 

Cabin Pressure Controls 

8 

Flight Recorder 

7 

Certificate Limitations 

1 

FPI {Flight Path Indicator) 

11 

Circuit Breakers 

5 

Freon Packs 

8 

Clocks 

7 ! 

Freon Selector 

8 

Cockpit Voice Recorder 

11 1 

Fueling and Defueling 

4 

Communication Malfunctions 

11 ' 

Fuel Crossfeed 

4 

Compass Controls 

11 i 

Fuel Heater 

4 

Compass Deviation Lights 

11 

Fuel Pumps 

4 

Compass Fail Flags 

11 

Fuel Quantity 

4 

Compass Selector Switch 

11 ! 

Fuel System 

4 

Compass Systems 

11 


Cross-Bleed Starting 

4 

G 


Cross-Feed Valves 

4 



CSD 

5 

Gear Lever 

6 

C5D Drive Malfunct Lights 

5 

Gear Lights 

6 

Current Limiters 

5 

Gear Pins 

6 



Generators 

5 



Generator Overheat Light 

5 



Generator Switches 

5 



Gyro Fail Flags 

11 



Gyro Selector 

11 
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{Horizon Director Indicator) 

zon Fail Flag 

.zon Selector 

faulic Pumps 

raulic Shutoff 

raulic System Presfliire 


:ion Selector Switch 
cated Airspeed 
rphone System 
rior Lights 

rument Bus Failure Light 
rument Controls and Indicators 
rument Tolerances 
ation Switches 


IS on and Scavenge Switches 


IS System 
IS Test 


ding Gear Drag Brake Lever 
ding Gear Operation 
ding Lights 
^atory Heaters 

ding Edge and Duct Space Temperature 
e and Cross Feed Valves 
d Reduction Switches 


^h Airspeed Warning System 

:hmeters 

n Landing Gear 

in 26V A.C. Transformer 

lual Gear Extension 

Jter Caution Light 


' Instrument Amplifiers 
' Instrument Bus Transformers 
*mal Radio Switch 
le Brakes 
>e Brake Switch 
le Landing Gear 
le Wheel Brakes 
le Wheel Steering 


System 

t {Omni Bearing Indicator) 
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11 

Parking Brake 

6 

11 

Pitot Heat 

10 

11 

Pitot Static Aux Equipment Selector 

7 

6 

Pitot Static System 

7 

6 

Compasses 

11 

6 

Pressure Controls 

a 


Public Address System 

11 

4 

Q 


7 i 

R 


11 



5 

Radar 

11 

5 

Radar Malfunctions 

11 

7 

Radios 

11 

7 1 

Radio Altimeters 

7 

10 

Radio Magnetic Indicators {RMl) 

11 


Radio Power Distribution 

11 


Rain Clear 

10 


Rain Repellant 

10 

4 

Ram Air Source 

7 


Ram Air Temperature 

7 


Rate of Climb Indicators 

7 


Recirc Fan 

8 

7 1 

Replenish Pumps 

8 

7 

Refueling System 

4 


s 


6 

SCAT 

11 

6 

SCAT Heat 

10 

5 

SELCAL 

11 

7 

Shoulder Harness 

3 

10 

Speed Change Sensor 

7 

4 

Speed Stability System 

7 

5 

Spoilers 

6 


Spoiler Selector 

6 


Spoiler Speed Brake 

6 


Stabilizer Control 

6 

7 

Stabilizer Position Indicator 

6-7 

7 

Stabilizer Rate Switch 

6 

6 

Standby 26V A.C. Transformer 

5-11 

11 

Start Levers 

4 

9 

Start Switches 

4 

5 

Static Air Temperature 

7 


Static Inverter 

4 


Static Selectors 

7 

11 

1 *** 


11 



11 

Temperature Controls 

8 

6 

Thrust Reverser 

4 

6 

Toilet System 

7 

6 

T raneformer- Rectifiers (T Rs) 

5 

6 

Transponders 

11 

6 

Trim Tabs 

6 


True Airspeed Indicator 

7 


Turbo Compressors 
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Turn & Bank Fail Flags 

7 

4 

Turn Bank Indicators 

7 
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Vertical Gyro Malfunctions 
VHF Receivers 
Voice Recorder 
VOR Deviation Switch 
VOR Receivers 
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Warning 
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Warning Lights 
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Windshield Heat 
Wing Flaps 
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> ERTIFICATE LIMITATIONS. 

General 

Type of Aircraft Operation 
Maximum Operating Altitude 
Flight Crew 
Weight Limitations 
Power Plant Limitations 

Fuel System Limitations 

Oil System Limitations 
Instrument Color Codes 
Operational Limitations 

Critical Crosswind Limitations 
Airspeed Limitations 

Landing Gear Door Operation Limitations 
Flight Load Acceleration Limitations 
Horizontal Stabilizer Settings for Takeoff 
Hydraulic System Limitation 
Speed Brake/Spoiler System Limitation 
Autopilot and Yaw Damper Limitations 
Remote Compass System Limitation (Bendix) 
Windshield Heat Limitation 
Rain Clearing System Limitations 
Cabin Pressurization Limitations 
Normal Static Pressure System Limitations 

Generator System Limitations 
Generator/Freon Compressor 
Operating Limitations 
SCAT System Limitations 
Autothrust System Limitations 
En Route Climb Speed - 2 or 3 Engine 
Stall Speed (IAS) 


- - 01.05*01 
01*05.01 
01.05.01 
01.05,01 
01.05.01 
01.05.01 
01.05.01 
Aue-8-73 

01.05.02 

Aug-B-73 

01.05.03 
01.05.03 
01,05*03 
Aug-a-73 
01.05*04 
01.05.04 
01.05.04 
01.05.04 
01.05.04 
01.05. 04 
01.05*04 
01*05,04 
01. 05.04 
01.05.04 
01.05.04 
01.05.04 
01.05.04 
Aug-8-73 

01.05, 05 

01*05.05 

01.05.05 

01,05,05 

01.05,05 

01.05.05 

Feb-20-74 


CERTIFICATE 

LIMITATIONS 


CERTIFICATE GRAPHS.01,07.01 

Exhaust Gas Temperature Limits - 

Engine Starting 01. 07. 01 

Oct-6-71 

Maneuvering Speed (V^) 01, 07. 02 

Jan-2-62 

Center of Gravity Limits 01. 07. 03 

Apr-21-65 

Tem perature Ope rational Limits 01.07.04 

Apr-21-65 


* jfli # 
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Feb-20-74 
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2. Aircraft configuration 


CERTIFICATE 

UMITATIQNS 


Obaervance of the limitations contained in section 1 of the FA A 
Approved Airplane Flight Manual is required by law. 

The contents of this chapter are reproduced from section 1 of 
the FA A Approved Airplane Flight Manual. Whenever there 
is a difference between the limitations contained in this chapter 
and those in the remaining chapters of this handbook, the most 
conservative limitation is to be observed. 

TYPE OF AIRCRAFT OPERATION 

This aircraft is certificated in the Transport Category under 
the appropriate portions of CAR 4b and SR-422B. The follow¬ 
ing operations are permitted when the required equipment is 
installed and operating: 

1. Night 

2. Instrument (IFR) 


(a) Landing gear retracted. 

(b) Takeoff flap position (20^). 

(c) Any engine inoperative. 

(d) The remaining engines at takeoff power/thrust available 
at a height of 400 feet above the takeoff surface, 

(e) Speed ■ V 2 . 

DETERMINATION OF MAXIMUM ALLOWABLE TAKEOFF 
WEIGHTS 

The maximum allowable tEikeaff gross weight can be determined 
-►by reference to the Takeoff Gross Weight Data charts issued by 
TWA. 

LANDING AND APPROACH CLIMB WEIGHT LIMITS 

When an approach climb limitation exists it is shown In the 
Landing Gross Weight charts in chapter 15 under the Critical 
Temperature column for the airport* 


3. Icing Conditions 

NOTE 

Performance restrictions with tall de-icing 
system deleted are included in the Gross 
Weight section of chapter 15, 

MAXIMUM OPERATING ALTITUDE 


Landing climb restrictions do not apply, since the approach 
climb limit is more restrictive. 

POWER PLANT LIMITATIONS 

This aircraft is equipped with four General Electric CJ-805-3A 
turbojet engines. A thrust reverser mechanism and a noise 
suppressor assembly are installed on each engine. 


The maximum operating altitude for this aircraft is 41, 000 
feet. 

FLIGHT CREW 

A minimum flight crew consisting of pilot, co-pilot and flight 
engineer is required. 

WEIGHT LIMITATIONS 

This aircraft must be operated in accordance with the appro- 
^prlate Takeoff and Landing Gross Weight charts issued by TWA 

MAXIMUM STRUCTURAL AIRCRAFT WEIGHTS 

Ramp Weight. 185, 000 Pounds. 

Takeoff Weight. 184, 500 Pounds. 

Landing Weight. 155, 000 Pounds. 

Zero Fuel Weight , . . . 117,000 Pounds. 

NOTE 

All weight in excess of 117, 000 pounds 
must consist of fuel and all weight in 
excess of 155,000 pounds must consist 
of jettiaonable fuel. 

TAKEOFF CLIMB, WEIGHT LIMITS 


OPERATING LIMITS 

Starting EGT. 660"C or 600“C for 25 secs. 

Takeoff power: 

RPM.103% § 32*F above 

decreasing to 97% @ -25"F. 

EGT.. 650*C/15 seconds. 

EPR.See takeoff thrust setting 

charts in chapter 15. 

Maximum continuous power: 

EGT. 560'^C. 

NOTE 

TWA climb performance data is based on 
engine EPR. At these settings. If the EGT 
exceeds 560° C, the EPR must be reduced to 
maintain the maximum permissible tempera¬ 
ture. Maintenance personnel should be notified 
so that corrective action can be initiated. 

ENGINE PRESSURE RATIO 

Aircraft takeoff is prohibited when EPR is below that shown on 
the Takeoff Thrust Setting chart in chapter 15. 


One engine inoperative climb takeoff; landing gear retracted. 


FUEL TYPES 


1 . 


The second segment climb is the only weight limiting take- The engine may be operated on commercial aviation kero- 

off climb. See Takeoff Grose Weight charts issued by TWA. aene type fuels, JP-4, JP-5. No fuel control adjustment is 

required for these different fuels. 
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iBR PLANT LIMITATIONS (Cont'd.l 

TYPES 

engine is to be operated with Type 1 oils {conforming to 
eral Electric Specification D50TF1-S4 Class A) or Type 11 
(conforming to General Electric Specification D50TF1-S4 
ss B). Intermixing of oils by type or produced by different 
dors is not permitted* 

:JINE THRUST REVERSER LIMITATIONS 


FUEL LOADING LIMITATIONS 


Maximum refuel quantity 
Uaable fuel quantity 


U.S* GAL* 
10, 776 
10,684 


POUNDS 
75, 432 
74, 788 


NOTE 


Note that the limiting value, regardless 
of fuel density, temperature or type, is 
10, 776 U* S, gallons or 75, 432 pounds, 
whichever occurs first. 


use of thrust reveraers in flight is prohibited. 


FUEL TEMPERATURE LIMITS 


'ust reversers can be operated at full reverse thrust (100% 
\T) until a decrease in aircraft speed to 70 KTS IAS* Below 
<TS IAS, power setting must be reduced to approximately 
1 RPM. Thrust reverser use on landing roll-out should be 
sed after 30 seconds of continuous operation. 

NOTE 

Operation as noted above will prevent 
severe compressor stalls. 

3INE ANTI-ICING SYSTEM LIMITATIONS 

ine anti-icing may be operated continuously at any 
*er setting when compressor inlet temperature is below 
°C. Do not operate engine anti-icing system when com- 
saor inlet temperature is above +15“C. 

NOTE 

For ground checking, or when a malfunc¬ 
tioning anti-ice valve is suspected, the 
engine may be operated with a compressor 
inlet temperature above +15‘*C for 5 min¬ 
utes at any power setting and for 20 min¬ 
utes at idle power* 


At engine fuel control inlet . * . 0"C Minimum (32" F) 


NOTE 

1. If the engine fuel control inlet temper¬ 
ature goes below 0"C, the temperature 
should be monitored* An increase in 
engine RPM to maintain minimum tem¬ 
perature may be required* 

2. If the fuel control inlet temperature 
rises beyond the gauge capability, 
monitor the engine oil temperature 
and pressure. If the oil temperature 
or pressure exceeds limits, or engine 
surges, engine shutdown is advisable. 


At fuel tank . . . -40“C to +54"C (-40“F to 129. 2“F) 


NOTE 

At ambient temperatures below -1“C and 
altitude below 15, 000 feet, engine RPM 
must be 70% or greater, or fuel control 
inlet temperature must be monitored and 
maintained above 0“C. 


GINE AIR STARTERS 


FUEL JETTISON LIMITATIONS 


i use of engine air starters In flight is prohibited. 

GINE BLEED AIR LIMITS 

avoid exceeding maximum allowable engine bleed air limits 
in anti-icing systems are operating, the following minim urns 
11 be observed. (In all cases, engine anti-icing must be off 
inoperative engines.) 

Four engine operation, a minimum RPM of 75% is required 
between 6000 and 22, 500 feet. 

Three engine operation, a minimum RPM of 76% is required 
between 6000 and 22, 500 feet. A minimum RPM of 66% is 
required below 6000 feet. 

Two engine operation, a minimum RPM of 78% is required 
between 10, 000 and 22, 500 feet. A minimum RPM of 76% 
is required below 10, 000 feet. Do not operate between 90% 
and 94% RPM from 20, 000 to 22, 500 feet. 

=L SYSTEM LIMITATIONS 


Fuel jettison must be in accordance with the requirements of 
the takeoff and landing fuel distribution limits and the In- 
FUght Asymmetric Fuel Distribution Limits chart in section 
02 . 12 . 

BCMDST AND TRANSFER PUMP LIMITATIONS 

Both boost pumps inoperative in a tank: 

Power reduction may be required for climb above 26, 000 
feet. 

Inboard main or outboard tank transfer pump failure: 

With less than 6000 pounds (total aircraft) or less than 1500 
pounds in the tank having an inoperative transfer pump, 
croasfeed the affected tank with the adjacent tank on the 
same side. Do not shut off the affected tank. 

FUEL CROSSFEED SYSTEM LIMITATION 

Do not take off with crossfeed valves in the OPEN position. 


nS aircraft Is equipped with four fuel tanks, each fuel tank 
nposed of a replenishment tank and a main tank. All fuel 
ks are integral with the wing structure. 
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CERTIFICATE 

LIMITATIONS 


FLIGHT INSTRUMENTS 


FUEL SYSTEM LIMITATIONS (Coin'd.) 

LANDING AND TAKEOFF FUEL DISTRIBUTION LIMITS 
Structural Limitations: 

The total inboard fuel shall not exceed the total outboard 
fuel by more than 3000 pounds unless the outboard tanks are 
full at the completion of fueling, in which case the maximum 
differential is that which exists at completion of refueling 
or 3000 pounds, whichever is greater. There are no struc¬ 
tural limitations when outboard fuel exceeds the inboard fuel. 

Balance Limitations: 

The balance limitations for takeoff will be met when fuel is 
loaded as outlined in section 02. 09. 

The balance limitations for landing will be met if fuel is used 
as outlined in section 02.12. If deviation from this procedure 
is necessary, adhere to the structural limitations for takeoff 
and landing fuel distribution and no adverse CG problems 
will be incurred. 

IN-FLIGHT ASYMMETRIC FUEL DISTRIBUTION LIMITS 

k 

In-flight asymmetric fuel distribution limits must not exceed 
110, 000 foot pounds. (Refer to section 02.12, In-Flight Asym¬ 
metric Fuel Distribution Limits.) 

OIL SYSTEM LIMITATIONS 

Start pressure . * • A positive pressure indication which may 
peak to 200 PSI under extreme cold conditions (-40°C). 

Oil Pressure, All Operations: 

idle . 12 to 40 PSI 

TAKEOFF.40 to 80 PSI 

All other conditions - See section 02,75. 

NCJTE 

Oil pressure can normally vary from 40 
to 80 PSI in the cruise to takeoff power 
range. The normal operating oil pressure 
range should be approximately 40 PSI at 
low cruise RPM and approximately 70 PSI 
at takeoff RPM. 

CAUTION 

OPERATION OF THE ENGINE WITH ZERO 
OIL PRESSURE, INCLUDING WINDMILLING 
WHEN ENGINE IS SHUT DOWN IN FLIGHT, 

WILL RESULT IN ENGINE DAMAGE. 

Oil Temperature.149“ C Maximum 

INSTRUMENT COLOR CODES 

ENGINE INSTRUMENTS 

Red radial line . . , Limit of operation 

Yellow arc.Caution range 

Green arc.Normal Operating range 


Red radial line . . . Limit of operation 


Yellow arc.Caution range 

Green arc.Normal (Operating range 

NOTE 


White radial lines are alignment check points. 

FLAP AND STABILIZER TRIM INDICATORS 

White arc or radial line indicates landing, takeoff and approved 

operating range. 

AIRSPEED INSTRUMENTS 

All instrument markings and placards in the aircraft are shown 
as indicated (IAS, Mj) values and are not corrected for the 
applicable instrument*a error. 

Airspeed indicator, 

Vmo/Mmo ■ Indicated by maximum operating limit speed 
hand with black and red upper half and green and white 
lower half. 

Machmeter. 

^mo ” radial line with black crosshatch. 

NOTE 

The maximum operating limit speed shall 
not be deliberately exceeded In any regime 
of flight. 

OPERATIONAL LIMITATIONS 

TAKEOFF LIMITATIONS Ranges 

Altitude.-1000 feet to 8300 feet pressure altitude. 

Runway slope.0 to + 2%. 

Tailwind component . . 0 to 10 knots. 

Temperature.See chart, section 01.07. 

LANDING LIMITATIONS 

Altitude.-1000 feet to 8300 feet pressure altitude 

Runway slope.0 to + 2%. 

Tailwind component . . 0 to 10 knots. 

Temperature.See chart, section 01. 07 

EN ROUTE LIMITATIONS 

Altitude.0 to 41, 000 feet pressure altitude. 

Temperature.See chart, section 01,07. 

NOTE 

Aircraft operational data, based on various 
configurations of weight, temperature and 
field conditions within the above maximum 
aircraft limitations is included in section 
01.07. 


NOTE 

Minimum limits may also be marked by 
a red radial line. White radial lines are 
alignment check points. 
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AUTOPILOT AND YAW DAMPER LIMITATIONS 


TICAL CROSSWINO LIMITATIONS 

t maximum limiting crosewind value has not been deter^ 
led. The maximum direct erosswind component so far 
led Is 29 KTS, This is not a limiting value but represents 
maximum value available at the time of the certification 

iB, 


When using the automatic pilot, the pilot or co-pilot must be in 
his seat with his safety belt fastened so that if the automatic 
pilot should malfunction, he can regain control of the aircraft 
immediately. 

The autopilot and yaw damper must be disengaged prior to take¬ 
off and landing. 


en determining the effective takeoff and landing runway 
gths in a crosswind the full headwind component can be used 
vided the cor responding crosewind component does not 
eed 29 KTS. 

ISPEED LIMITATIONS 

section 02. 75. 


REMOTE COMPASS SYSTEM LIMITATION iBENDIX) 

Whenever heading information is required by the pilots, the two 
Bendix systems (two RMI and two FPI indicators) should be fre¬ 
quently checked against each other and against the magnetic 
standby compass to detect obvious errors in indication. 

WINDSHIELD HEAT LIMITATION 


JDING GEAR DOOR OPERATION LIMITATIONS 

he landing gear door unlocked warning light illuminates 
ing gear retracted flight operations, the airspeed must be 


^uced to 320 KTS IAS or Mach . 83. 

GHT LOAD ACCELERATION LIMITATIONS 
bps retracted: 

At all speeds up to Vmo/Mmo.-1. Og to -i* 2* 5g 

At all speeds in excess of • 0. Og to + 2. 5g 

lips extended: 

At all speeds up to Vfg.0. Og to + 2. Og 


oard spoilers when used as a longitudinal control device: 

Airspeed limit 245 KTS or Mach . 60 . . . 0, 5g to -1- 2. Og 

RIZONTAL STABILIZER SETTINGS FOR TAKEOFF 
“ Takeoff Flap Setting) 

keoff stabilizer trim setting is normally determined by use 
the TWA stabilizer trim computer or the stabilizer trim 
irt in section 15. 35. 

leralized stabilizer takeoff settings have been approved as 
Lows: 


To provide birdproof resistance, the windshield heat switches 
must be in anti-fog for all operations except when ice conditions 
are encountered. 

With either pilot's main or center windshield panel anti-fog 
system inoperative, airspeed must not exceed 296 KTS IAS 
when operating below 10, 000 feet pressure altitude. 

RAIN CLEARING SYSTEM LIMITATIONS 

Do not operate system on the ground during pre-takeoff engine 
run-up. Turn system on immediately prior to brake release 
for takeoff and turn system off following aircraft cleanup. 
System may be operated during normal cruising, approach, 
landing and taxiing maneuvers as required. 

CAUTION 

DO NOT USE THE RAIN CLEARING SYSTEM 
FOR PRE-FLIGHT WINDSHIELD ICE AND 
SNOW CLEARING ON THE GROUND. 

CABIN PRESSURIZATION LIMITATIONS 

Normal operation.6.3 + 0,l PSI 

Relief valve setting . . . . 8. 5 + 0,1 PSI 

Cabin must be depressurized for takeoff and landing. 

NORMAL STATIC PRESSURE SYSTEM LIMITATIONS 


Center of Gravity Condition Stabilizer Setting 


LOSS OF NORMAL STATIC SOURCE 


Forward (19 - 26%).Six degrees airplane nose up 

Midship (25 - 29%).Four degrees airplane nose up 

Aft (28 - 32%).Two degrees airplane nose up 

DRAULtC SYSTEM LIMITATION 

e maximum allowable hydraulic fluid temperature is 80'’C 
0‘‘F). Refer to Emergency Procedures, chapter 03, for 
JrauUc system operation when an overheat condition Is en- 
mtered. 


Captain's static system faulty: 

Prior to selecting Alternate Static Source open Pilot Air 
Data circuit breaker on panel C. 

Select alternate static system. 

Observe following maximum speeds for speed stability 
system inoperative: 

Emergency descent - 375 KTS (. 78M) 

All other conditions - 335 KTS (. 73M) 


:ED BRAKE/SPOILER SYSTEM LIMITATION 

ied brake operation in the restricted (placarded) range is 
omissible only for emergency descent, landing roll braking, 
1 split-spoiler emergency procedures. 


05.04 


Aug-8-73 















TRANS WORLD AIRUNES 

CONVAIR 880 

FLIGHT HANDBOOK 


CERTIFICATE 

LIMITATIONS 


NORMAL STATIC PRESSURE SYSTEM LIMITATIONS (Cont'd.l 
First officer's static system faulty: 

Select alternate static source. 

Observe following maximum speeds for speed stability 
system inoperative: 

Emergency descent - 375 KTS (. 78M) 

All other conditions - 335 KTS (. 73M) 


STALL SPEED (IAS) 



GENERATOR SYSTEM LIMITATIONS 

MAXIMUM CONTINUOUS GENERATOR LOAD 

Ground conditions; Generators are self cooled and rated at 
40 KVA (111 amps). 

Flight conditions: Generators are blast air cooled and rated 
at 45 KVA (126 amps). 

GENERATOR OVERLOAD 

Ground and flight conditions: 

50% overload (1G6 amps) for 5 minutes. 

100% overload (222 amps) for 5 seconds. 

NOTE 

Reduce electrical load as required so as 
not to exceed above load limitations. 


« 3*1 


GENERATOR/FREON COMPRESSOR OPERATING LIMITATIONS 


IN FLIGHT 

Operate one Freon compressor only from two or more paralleled 
generators. 

Operate two Freon compressors only from three or more par¬ 
alleled generators* 

ON GROUND 

Operate one Freon compressor only from three or more par¬ 
alleled generators. 

Operate two Freon compressors only from four paralleled 
generators, 

SCAT SYSTEM LIMITATIONS 

SCAT system indications shall not be used for two engine 
approaches or two engine go-arounds. 

AUTOTHRUST SYSTEM LIMITATIONS 

Autothrust, when installed, must be disengaged for takeoff* 

£N ROUTE CLIMB SPEED * 2 OR 3 ENGINE 
Gear and Flaps Up - 1. 7 Vg. 


GROSS WEIGHT 
1000 POUNDS 

SPEED 

KNOTS 

160 

242 

170 

236 

160 

229 

150 

222 

140 

214 

130 

206 

120 

198 


Feb-20-74 


01*05.05 
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A. EXHAUST GAS TEMPERATURE LIMITS - ENGINE STARTING 


CERTIFICATE 



Oct-6‘71 



GRAPHS 


01.07.01 


y I 
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l. MANEUVERING SPEED (Vj^) 


40000 


30000 


20000 


10000 



180 200 220 


240 260 280 


300 320 


INDICATED AIRSPEED - KNOTS 


31.07,02 


Jan-2-6 2 





































































































































































































































































































TRANS WORLD AIRUNES 

CONVA/R 880 

_ _ FLIGHT HANDBOOK certificate graphs 

C. CENTER OF GRAVITY LIMITS 


Center gf Gravity travel due ta fuel usage, possenger mevenent and other items is controlled by the 
Approved Loading Schedules and Muster Equipment List, Convair Reports ZW-22*021 "Weigltt and Balance 
Report for Airplane Number (Registration Number) Tabulor Index System**, and ZM-22-082 •’Master Equip¬ 
ment List Model 22**. Limitations of which must be used for all operations. 

NOTE 

Retraction of the landing gear moves the CG forward approximately 0.08!^ of M.A.C. 



TAKEOFF PROHIBITED 
WITHIN SHADED AREA. 



MAXIMUM TAKEOFF 
GROSS WEIGHT 
184,500 LBS. 


MAXIMUM LANDING 
GROSS WEIGHT 
155,000 LBS. 


(3754) 


CHANGES: Landing Weight Increased to 155.000 Lbs. 


Apr-21-65 


01.07.03 
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temperature operational limits 
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TRANS WORLD AIRUNES 

CONVAIR 880 

FLIGHT HANDBOOK 


NORMAL 

QPERATinNa 


02.0I.A1 
02.01.A1 
02*0LA1 
02. 01. A1 
02.0LA1 


ENQUra STARTING. 

Engine Starting 

Gate Puah*Oiit Procedure 


- - 02. 19.01 
02. 19.01 
Jul-23-73 
02. 19.02 
Jul-23-73 


MODIFICATION SUMMARY 
Aural Terrain Warning 
Standby Horizon and Cockpit Dome Lighting 
Deactivation of The Turn Bank Indicator 
ADF Systems 

Mar-6- 


USE OP CHECK LIST AND CREW COORDINATION- - 02. 01.01 


Use of Normal Check List 02.01.01 

Warning Light Checks 02.01.01 

Crew Coordination 02.01.01 

Dec-l-^Tg 

oa.oi.o 2 

Dec-16-71 

NORMAL CHECK LIST. 02.02.01 

* May-13-74 

. ^ 02 . 02.02 

May-13-74 

ENGINEER PRE-FUGHT CHECK. 02.05.01 

General 02.05.01 

Exterior 02.05,01 

Cabin 02.05.01 

Cockpit 02.05.01 

Dec-11-73 ' 

Servicing Procedures 02.05.02 

Dec-11-73 

FUELING PROCEDURES. 02108, 01 

Fuel Loading 02.06.01 

Lateral Unbalanee of Paal Lead OSi 06^ 01 / 

Aug-8-73 I 

FUELING PROCEDURES ILLUSTRATIONS. 02.09.01 

Average Fuel Weight (Lbs/Gal) for Various 
Stations 02.00.01 

Fuel Distribution 02. 09 .01 

Jun-15-67 

Fuel Drip Stick Chart with Aircraft Level - 
(Based on 6.7#/GaI,) 02.09.02 

Conversion Table Pounds to Gallons 02.09.02 

Oet-21-70 


FUEL UB* PROCEDWBS.-.-02.12.01 

6 ^- 16-72 

In-Flight Asymmetric Fuel 

Distribution Limits 02.12.02 

Apr-23-65 

BEFORE STARTING ENGINES.02. 17. 01 

Crew Briefing 02.17,01 

General 02.17.01 


Before Starting Engines Check List Amplification 02.17.01 

Dec-11-73 
02.17.02 
Dec-i 1-73 
02.17.03 
ABf*8i-72 
02.17.04 
Apr-12-74 
02. 17.05 
Apr-12-74 I 
02.17.06 

02.17.07 

- Jim-10-70 


After Starting Engines Check List 
Amplification 02.19.03 

Dec-2-71 

02.19.04 

Dec-2-7i 

TAXI... 02.20.01 

Leaving Ramp 02.20.01 

Wing Flaps 02. 20. 01 

Three Engine Taxi 02.20.01 

Maneuvering 02.20,01 

Engine Fuel Temperature 02.20.01 

Wing Leading Edge and Duct Space Temp. 02. 20.01 

Pressurization System 02.20.01 

Takeoff Performance 02.20.01 

StsbUlzer Trim Setting 02.20.01 

Taxi Check List Amplification 02.20.01 

Apr-18-73 

Before Takeoff Amplification 02. 20.02 

Apr-10-73 * 

TAKEOFF. 02.25.01 

Cockpit Chair Positions for Takeoff 02.25.01 

Cabin Pressurization 02.25.01 

Takeoff Technique Considerations 02.25.01 

Minimum Speeds 02.25.01 

Takeoff 02.25.01 

Mar-7-7S 

Normal Takeoff 02.25.02 

When Using SCAT 02.25.02 

Engine Failure After V- 02. 25.02 

First Officer Takeoff 02.25.02 

Alternate Takeoff 02.25.02 

Dec-21-72 

Traffic Watch 02.25.03 

Dec-21-72 


CLIMB. 02.30.01 

Climb Thrust 02.30.01 

After Takeoff Check List Amplification 02.30.01 

Heading Information 02.30.01 

Weather Radar 02.30.01 

Turbulence Penetration 02.30.01 

Apr-16-73 

Climb Performance Records 02.30.02 

Pressurization and Air Conditioning System 02.30.02 
Altimeter Proceduree 02.30. 02 

Crew Oxygen Use Requirements 02.30. 02 

Yhw Damper Procedure 02.30.02 

< Sep-28-72 

Autopilot Engagement 02. 30. 03 

, Aug-21-73 

CRUISE AND DESCENT. 02.35.01 

Cruise Thrust 02.35.01 

Cruise Performance Records 02.35. 01 

Autopilot Procedures 02. 35. 01 

Aug-10-70 

Flight Director Procedures 02 . 35.02 

AVM Procedures 02. 35. 02 

Aug-10-70 

Anti-Icing and De-Icing 02. 35.03 

Pressurization System 02. 35.03 

Descent Procedures 02. 35.03 

Altitude Information 02. 35.03 

Aug-21-72 


May-13-74 02.00.01 






















TRANS WORLD AIRUNES 


muAL 

lEflAIlQMg 

■PROACH AND LANDING. 

Radar Approach Descent Procedure 
Final Approach Speed 
Landing Preliminary Check List 
Amplification 
SCAT and Autothrust 


CONVA/R 880 

FLIGHT HANDBOOK 


02.40,01 

02,40,01 

02.40.01 


SYSTEM SPECIFICATIONS 
Aircraft Performance 


02,40.01 

02.40,01 

Mar-1-74 


Engine Limitations 
Oil System 
Fuel System 


Basic ILS Approach Procedures 02.40,02 

Autopilot ILS Approach (Autocapture Button) 02.40,02 

Mar-1-74 

Flight Director ILS Approach 02. 40. 03 

Flight Director Disengagement 02. 40. 03 

Normal All Engine Approach and Landing 02. 40, 03 


Apr-26-72 


Considerations When Using Reverse Thrust 02, 40, 04 

Jul-15-71 

Crosswind Landing Technique 02.40. 05 

One Engine Inoperative Landing 02,40.05 

Two Engine Inoperative Approach and Landing 02. 40,05 
Missed Approach Procedures 02.40.05 

Landing Final Check List Amplification 02. 40. 05 

Cabin Pressurization 02,40.05 

Wing Flaps 02. 40, 05 

After Landing Check List Amplification 02.40.05 

Jul-15-71 

Three Engine Taxi Procedure 02. 40. 06 

Jul-15-71 


Air Conditioning and Pressurization 
Hydraulic System 
Psisecnger Water System 
Ctacygen System (PSI @ 70* F Bottle Temp) 
De-Icing and Anti-Icing 

Electrical System 
Emergency Equipment 

Oil Pressure Envelope Graph 

Stall Speed vs. Bank Angle 
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-02. 75.01 

02.75.01 

Oct-6-71 

02.75.02 

02.75.02 

02.75.02 

Oct-6-71 

02.75,03 
02,75.03 
02,75.03 
02,75.03 
02.75,03 
Aug-18-72 
02,75.04 
02.75.04 
Aug-18-72 
02,75. 05 
Aug-8-73 

02,75.06 

Aug-8-73 



tMP. 02,45,01 

Ground Air Conditioning 02, 45. 01 

Taxi Electrical Load Reduction 02.45.01 

Ramp Maneuvering 02,45,01 

Electrical Power Changeover 02.45.01 

Engine Shut Down 02.45,01 

Secure Cockpit Check List Amplification 02,45,01 

Fuel Flow Indicator System 02,45. 01 

Wing Ice Lights 02.45.01 I 

Battery Switch 02,45.01 | 


Dec-8-70 

tKEOFF, APPROACH AND LANDING DIAGRAMS - -02. 50.01 

Four Engine Normal Takeoff 02. 50. 01 

Feb-20-7a 

Engine Failure After 02. 50. 02 

Feb-26-73 

Normal Landing 02. 50. 03 

Oct-8-70 

Missed Approach from Landing Configuration - 
All Engines or One Engine Inoperative 02,50.04 

Oct-7-71 

Two Engine Inoperative Missed Approach and 
Setting Up Two Engine En Route Climb 02.50,05 

Oct-7-71 

Two Engine Inoperative Approach and Landing 02.60. 06 

Oct-7-71 

JLDING PATTERNS AND INSTRUMENT APPROACH 

PROCEDURES.02.51.01 

Jun-18-70 

Instrument Approach Procedures - AU Engines 
or One Engine Inoperative 02. 51.02 

Aug-6-70 

Flight Director - ILS Approach - Vectored 02.51,03 

Feb-26-73 

Autopilot ILS Approach - Autocapture Button 02.51,04 

Feb-26-73 
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MODIFICATION SUMMARY 
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AURAL TERRAIN WARNING 

The installation of aural terrain warning will be accomplished 
on all aircraft* All radio altimeters will be modified to 
include this feature*. The warning will consist of a beep tone 
channeled through the overhead speakers. This tone will be 
activated during an approach when 500 feet above the terrain. 

At this time a 2 second beep tone will be heard. When 50 feet 
from the altimeter bug settings a beep tone will begin, 
increasing in volume until bug setting is reached. During 
the remainder of the approach, beep tone is not activated. 

The aural modification will be in addition to the visual (MDA 
light) indication already included as a part of the radio 
altimeter system. 

DEACTIVATION OF THE TURN BANK INDICATOR 

FAR 121. 305(f) provides for the deactivation of the turn and bank 
indicators after installation of the standby horizon. The rate** 
of-turn (needle) portion of the turn and bank indicator is being 
deactivated on the 860 because of high maintenance costs. The 
ball portion of the instrument will be retained. 

The modification will be accomplished in two phases. Phase 
one, both turn and bank circuit breakers will be pulled out and 
banded. The aircraft log will be marked "Turn and bank 
indicator circuit breakers banded OFF per M. O. 68166". A 
placard will be placed over the needle portion of the instrument* 
Phase two will have a modified indicator installed that will 
have the needle portion of the instrument glass painted over. 

ADF SYSTEMS 

The 90 to 200 KHz band in the aircraft ADF systems are being 
deactivated. ADF operation in this band is no longer required, 
so the ADF control unit will be blocked at 200 KHz by a me¬ 
chanical stop. This modification will result In a mixed con¬ 
figuration of control units for a period of time* 


iyiar-6-73 
File before section 
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) 


CONVAIR 880 

FLIGHT HANDBOOK 


NORMAL OPERATIONS 
USE OF CHECKLIST 
CREW CQQRDINAT1QN 


USE OF NORMAL CHECK LIST 

The procedures to follow when operating the aircraft under 
normal conditions are described in this chapter* 


Taxi - After the wing flaps have reached the takeoff position 
and after restarting an engine that has been shut down 
during taxi. This check list will be completed before 
reaching the runway. 


Ail operating procedures and limitations as set forth in this 
handbook shall be adhered to unless deviation is necessary 
for safety. 


Before Takeoff - After receiving takeoff clearance and 
approaching the takeoff end of the runway, or, when in 
position and holding when takeoff clearance is imminent 


Operating procedures that are not considered part of a normal 
operation, such as de-icing, manual pressurization, etc., 
are carried under the appropriate system chapter. 

The Normal Check List is not intended as a double check on 
all normal procedures It is a means of double checking 
important items during the more critical phases of the 
operation. The crew should perform the various procedures 
when called for and use the check list as a true double check. 
For example, before starting engines the checks which require 
a significant amount of time to accomplish should be done 
before reading the check list. 

The essential radio switch shall be turned on prior to reading 
the Before Starting Engines check list and remain on until 
completion of the Secure Cockpit check list. 

The cockpit voice recorder receives power through the 
essential radio switch. 

The captain will normally respond to all pilot items on the 
heck lists except as noted. 

) '*T!>c Before Starting Engines and Secure Cockpit check lists 
will be read by the first officer. The engineer will read 
the remaining sections. The first officer will answer for all 
the pilot items on the After Takeoff, Landing Final (except 
boxed item) and After Landing sections of the check list* 


After Takeoff - Any time after flap retraction has been 
initiated. 

Landing Preliminary - Ten to fifteen minutes before 
estimated time of arrival or whenever possible before 
beginning descent or when leaving FL 160 or lowest usable 
flight level. 

Landing Final - After initial flap extension and prior to 
final fix and/or gear extension. Prior to gear extension, 
the compliance with said check list will be accomplished 
down to the boxed items. 

After seeing three green lights, the captain will command 
"Complete the check list. " The engineer will then read 
aloud and answer for the boxed items. After these res¬ 
ponses, the engineer will announce verbally, "Final 
Check List Complete. " 

After Landing - When landing roll phase is completed and 
starting to taxi. 

Secure Cockpit - After ali start levers are OFF. 

WARNING LIGHT CHECKS 

During prefiight checks of warning or annunciator lights, all 
bulbs in each light fixture must be operative. 


) 


The engineer will silently perform his own challenges and 
responses. 

When the requested check list Is complete, the crew member 
reading the list will advise "_check list complete. " 

When a check list answer is "Check", this Indicates the 
control is in the desired position, not necessarily that the 
system has been operationally checked. For example, 
EXTERIOR LIGHTS . . . CK Indicates the position of the 
exterior light controls has been visually checked for the proper 
position, not that all lights will operate. When an operational 
check of a system Is required, the answer to the check list 
challenge will be two-fold, such as RADIOS . . . ON & CK. 

There are items on the check list that will be accomplished 
prior to reading the check list. When the captain calls for the 
check list, this is his command for the check list to be read 
and complied with. 

The following outlines when the various check list sections 
are to be completed. It is recognized, however, that conditions 
can dictate some deviation. 

Before Starting Engines - When the operating cockpit 
crew is in the cockpit and after the time consuming 
checks have been completed. 

After Starting Engines - When all engines have stabilized 
at idle RPM and prior to brake release for taxi from the 
station. Additionally, after restarting any engine that has 
been shut down during taxi. 


CREW COORDINATION 

Crew duties, as set forth in this handbook, are generally 
common to all TWA aircraft. 

Crew members will normally adhere to their specific duties, 
as outlined herein. They should not assume the duties 
assigned to another crew member unless directed to do so 
by the captain. Each subordinate crew member is responsible 
to the captain for the proper handling of his station functions. 
The greatest safety and crew coordination can only be achieved 
when each crew member performs the duties and functions for 
which he is responsible. 

When the first officer is flying the aircraft, the captain 
will maintain his feet in a normal position on the rudder 
pedals and closely monitor ali controls during the critical 
stages of takeoff, climb, approach and landing. The captain 
will also perform those procedural duties normally assigned 
to the first officer. The exception would be items that can 
only be accomplished by the first officer due to physical 
location of controls and switches. Any time the captain 
desires to take over the controls, he will call out "Pve 
got it", when he has the controls for ali three axes* The 
first officer will then relinquish the controls and resume 
his normal duties. 

Crew members will repeat the captain's commands to 
indicate they understand and are complying with the command. 

After receipt and confirmation of any ATC clearance, the 
captain will repeat aloud his understanding of the clearance 
to assure that all crew members are aware of the altitude and 
clearance limit to which the flight is cleared. 


Dec-1-72 
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USE OF CHECKLIST FLIGHT HANDBOOK 

PRFW CQQ HniWATTQN ---1---- 

CREW COORDINATION (Cant'd) 

The first officer wUl assist the captain by sUencing the 
gear warning horn when the throttles are retarded during 
normal en route operation 

All cockpit crew members shall assist the captain in monitoring 
and cross checking instruments, bug settings, assigned altitudes 
and headings, control positions Including flaps, spoilers, 
landing gear, stabilizer position, etc. A crew member shall 
immediately call to the captain's attention any discrepancy 
noted. 

INSTRUMENT APPROACH 

The first officer and engineer shall assist in traffic watch, 
monitor position indicators, flight and engine instruments and 
promptly inform the captain of any observed malfunctions or 
irregularities. Specific attention shall be focused on altimeter 
accuracy and setting, airspeed bug setting, flap positions and all 
fail warnings associated with flight instruments. 

Prior to reaching the final fix on final, the captain and first 
officer shall review the approach plate. The first officer 
shall call out, for the captain and engineer, the field elevation, 
altitude (MSL) at which the approach will be discontinued and 
tinm to missed approach where applicable. 

When the localizer or glide slope start moving in from full 
deflection the first officer shall call out "Localizer Alive" 
or "Glide Slope Alive" as applicable. 

When reaching the final fix, the captain will verbally announce 
the fix and the first officer will respond with "Flags Checked" 
after checking flag status on each pilot's panel. Any Instrument 
showing a flag will be called to the attention of the captain. 

If the captain should fail to announce the fix, the first officer 
should then announce the fix and the flag check. 

Upon leaving the final fix, the first officer will monitor HDl, 

FPI and altimeters during the remainder of the approach for 
warning flags. Any instrument showing a flag will be called 
to the attention of the captain* 

The first officer will call out "Localizer" or "Glide Slope" 
with one dot width's deviation from either the localizer or 
glide slope down to the 500 foot check. 

When 500 feet above the field, the captain will caU "500 
feet" and the first officer will respond with the actual 
airspeed and sink rate as, "130 KTS - Sink 700. " If this 
level has been passed prior to call out, the actual altitud e 
will also be called. 

If the captain fails to call 500 feet, the first officer will do 
so. It will be the responsibility of the engineer to do so, with¬ 
out undue time lapse, should neither pilot have called out this 
information. 

After leaving the 500 foot check any sink rate in excess of 
1000 feet per minute will be called by the first officer. 

When 100 feet above the minimums, the captain will call 
"100 to go. " 

When approaching minimums, the first officer will advise 
the captain as visual cues associated with the approach appear 
such as sequence flashers, approach lights and runway lights 
or associated cues* Do not descend below DH or MDA unless 
such visual cues arc clearly visible. Without the cues, Minimum 
No Runway" shall be called and a missed approach executed. 

+ 'f' . 
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FLIGHT HANDBOOK 


NORMAL OPERATIONS 
COCKPIT CHECK LIST 


normal 880 check list 

PILOTS ENGINEER 

--BEFORE STARTING ENGINES- 

AT TMHOtltiH STATIONii IA.O ME < II ULLA V OH t HI W I HANul ) NtCtbSARY 1 O HLAt) V llOXfcEJ I Tt 


1 GEAR LEVER Br LIGHTS , DOWN & CK 

2. PARKING BRAKE . . . ON 

3. BRAKE PRESSURE ... . CK 

4. ALTIMETERS & CLOCKS ... . SET Bi CROSS CK 

5 FLIGHT INSTRUMENTS . . . . CK 

6 RADAR Bt TRANSPONDER. STANDBY 

7 FIRE CONTROLS . . . . CK 

8. RADIOS.ON 8i CK 

9 COMPASSES . ..SYNC & SLAVE 

10. WINDSHIELD HEAT .. ANTI FOG 

n. EMERGENCY EXIT LIGHTS . . . OFF 

12 EXTERIOR LIGHTS. . CK 


13. BETA BOX. CK 

14. NOSE BRAKE SWITCH. NORMAL 

15 EMERGENCY BRAKE PRESSURE CK 

16. EMERGENCY BRAKES .. . OFF 

17 STATIC SELECTORS.. ... NORMAL 

18 AUX EQUIP SELECTOR .. . . ON 

19. FLAP HANDLE . SYNC 

20. AUX PUMP & HYDRAULIC PRESSURES.. CK 

21. KIFIS Bi SPEED STABILITY .... . CK 

22. FLIGHT INSTRUMENT SELECTORS . . ALL NO 1 

23. V WARNING .... . . CK 

24. DRAG BRAKE LEVER NORMAL DET 

25. SPOILER SELECTOR ..... ..... NORMAL 

26. SPOILERS ... ,... DOWN 

27. AUTOPILOT , . , __ ............ CK & OFF 

28. FLIGHT DIRECTORS ...... _CK & SCAT 

29. STABILIZER CONTROL . CK & NORMAL 

30. TRIM TABS ..... . CK 

31. EMERGENCY GEAR RELEASES. STOWED 

32. ESSENTIAL BUS SEL.. EXT PWR 

33 ISOLATION SWITCHES. AUTO 

34. ENGINE 8( WING ANTI ICE .. . CK 8* OFF 

35. IGNITION SELECTOR . BOTH 

36 NO SMOKING .. ON 

37, ANTI SKID .. CK & ON 

38. WARNING LIGHTS. CK 


39. OXY MASK & REGULATOR . CK Bi EMERG OFF 


1 

BATTERY . 

NORMAL 

2 

LOAD REDUCTION SWITCHES . 

CK & ON 

3 

OIL QUANTITY. 

. CK 

4. 

FUEL QUANTITY .. 


5 

FUEL PANEL. 

... CK & SET 

6 

AIR CONDITIONING PANEL 

. . CK 8( SET 

7. 

PRESSURIZATION CONTROLS . . 

. AUTO & SET 

8. 

EQUIPMENT COOLING . 

.FAN ON 

9 

HYDRAULIC QUANTITY. 

.CK 

10 

OXYGEN SYSTEM. 

. . . ON & CK 

11 

CIRCUIT BREAKERS & LIMITERS 

. . CK 

12 

DC POWER.. . 

CK 

13. 

AC POWER. 

CK & ON MAIN 

14 

EMERGENCY INVERTER . . 

. . OFF 

15 

GENERATOR CONTROLS . . 

CK 

16 

JETTISON & SCAVENGE SWS . . 

. . . CLOSED 

17 

ALT PRESS SOURCES 

. . CLOSED 

18 

TURBOCOMPRESSORS. 

OFF 

19 

ENGINE HYDRAULIC PUMPS . 

. . ON 

20 

OXY MASK & REGULATOR . , CK 

& EMERG OFF 

21 

GEAR PINS . 

REMOVED 



AFTER STARTING ENGINES 


1. ESSENTIAL BUS SEL . . - CK ON EXT PWR 

2. EXCESS HEAT & ISOLATION . . . h CK & AUTO 

3. BEACON LIGHTS... . ON 

4. DOOR LIGHTS. CK 

5. START LEVERS.. RUN DETENT 

6. FLIGHT CONTROLS .. CK 


1 FLIGHT RECORDER . ...ON 

2 FUEL PUMPS ., , . .MAINS ON 

3 CROSSFEED VALVES .. CLOSED 

4 ELECTRICAL POWER . . . . CK 

5 AUX HYDRAULIC PUMP .. , OFF 


May 13 74 
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CONVAIR 880 

_ FLIGHT HANDBOOK _ 

NORMAL 880 CHECK LIST 


PILOTS 


ENGINEER 


-TAXI- 

1. FLAPS.INDICATE 20° 

2. SCAT .. CK 

3. PITOT HEATERS. ON 

4. ENGINE ANTI ICE .. 

5. STABILIZER TRIM.SET & CROSS CK 

6. T O- DATA/AIRSPEED BUGS . . . SET & CROSS CK 

-BEFORE TAKEOFF- 

1. CABIN ALERT. CK 1, TURBOCOMPRESSORS 

2. TRANSPONDER . CK 

3 IGNITION. FLIGHT START 

-AFTER TAKEOFF- 

1. YAW DAMPER .. ON 

2. GEAR LEVER . .. NEUTRAL 

3. IGNITION.. . , . OFF 

4. LANDING LIGHTS.RETRACT 8i OFF 

5. LOGO LIGHT .OFF 

6- SEAT BELT/NO SMOKE ..CK 

-LANDING PRELIMINARY- 

1. SEATBELT. ON i. CABIN ALTITUDE , 

2. LOGO LIGHT . CK 2. REPLENISH PUMPS . . 

3. ANTI-ICE SYSTEMS . , * , .. . . . CK 3. CIRCUIT BREAKERS . 

4- EMERGENCY BRAKE PRESSURE .CK 

5. GW/AIRSPEED BUG..SET & CROSS CK 

6. ALTIMETERS.SET 8. CROSS CK 

7. GO AROUND EPR .. , , . SET 

-LANDING FINAL- 

1 ALTIMETERS.. * SET & CROSS CK 1. FUEL PUMPS.. . 

2. NO SMOKING. ON 2. CROSSFEED VALVES . 

3 YAW DAMPER . .. CK 


4.. BRAKE & HYD SYSTEM PRESSURES ..CK 


CK 


CK 

CK 

CK 


MAINS ON 
. , CLOSED 


WHEN GEAR EXTENDED 


5. GEAR & ANTI SKID. DOWN & CK 

6. FLAPS .. .DEGREES 

7. HYDRAULIC QUANTITY .CK 


AFTER LANDING 


1. 

BRAKE PRESSURE .. 


- - CK 

1. 

AUX HYDRAULIC PUMP . 

.ON 

2. 

RADAR & TRANSPONDER . . . . . 


. . OFF 

2. 

TURBOCOMPRESSORS___ 


3 

FLAPS .. 


. - UP 

3. 

ALT PRESSURE SOURCES. 

.CLOSED 

4. 

SPOILERS ..* . .. 



4. 

RECIRC FAN .... 


5. 

6. 

STABILIZER . 

PITOT & WING HEAT 


. 2° 

..- OFF 

5. 

PRESSURE REGULATORS. 

....... AUTO 


-SECURE 

1- PARKING BRAKF . ON 

2- EMERGENCY EXIT LIGHTS.SHUT DOWN 

3. ENGINE & WINDSHIELD HEAT. OFF 

4, BEACON LIGHTS. OFF 


COCKPIT- 

1. AUX HYDRAULIC PUMP. OFF 

2. FUEL PUMPS .. OFF 

3. FLIGHT RECORDER.OFF 

4. FLT TERM-WATER PUMP . OFF 

5. FLT TERM-OXYGEN SYSTEM . OFF 


RADIOS.. OFF 


★ * ★ 
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FLIGHT HANDBOOK 


NORMAL OPERATIONS 
BEFORE STARTING ENGINES 


BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION IConfd.) 

16. EMERGENCY BRAKES.OFF 

Check that emergency brake control 1 b in OFF position. 


24, DRAG BRAKE LEVER.NORMAL DETENT 

Check that lever ie In NORMAL DETENT, If lever is not 
secure in detent, mechanical interference would occur 
when attempting to retract gear normally. 


Confirm no emergency brake pressure applied by checking 
for zero pressure reading on line test Indicator. 

17. STATIC SELECTORS.NORMAL 

Physically check position of captain and first officer *s 
selectors to ensure they are in the NORMAL detent. Errors 
will exist in airspeed, mach and altimeter if not in correct 
position. Reference FHB 07. 01 section for errors in ALT 
position. 


25. SPOILER SELECTOR.NORMAL 

Check that Spoiler Selector switch is in NORMAL position 
If necessaiy to reposition the switch to Normal, extend 
spoilers and have a crew member visually check that all 
spoilers extend equally. This assures that linear actuators 
are in the proper position. Return spoiler handle to DOWN 
detent after visual check. 

26. SPOILERS.DOWN 

The handle should be full forward and pushed down into the 
detent. 


18. AUX EQUIP SELECTOR.ON 

Physically check to ensure this valve is in the CfSi position. 
Reference FHB 07. 01 section for items affected if in OFF 
position. 

19. FLAP HANDLE.SYNC 

To prevent any flap movement when the aux. hydraulic pump 
is turned ON, place flap handle in position that corresponds 
to indicated Rap position. 

20. AUXILIARY PUMP U HYDRAULIC PRESSURES. . . CK 
Pressurize both hydraulic systems to provide pressure for 
brakes and for checking hydraulic units as necessary. 

A pressure of 1900 PSI or more, on both system indicators, 
is acceptable from the auxiliary pump. Check that pump Low 
pressure lights are ON and Supply Pressure Low lights go 
OUT. 

21. KIFIS & SPEED STABILITY.CK 

Place auxiliary hydraulic pump ON. This is required for 
stabilizer movement. 

Place captain and first officer's KIFIS test switches to 
TEST position. 

Check for both altimeters increasing 350 plus or minus 
50 feet. (Exception: If at an airport which is approximately 
5000 feet in elevation, altimeters may not be within the 
required tolerance). 

Release first officer's KIFIS test switch and observe alti¬ 
meter returning to original indication. 

Check for TAS indicating 496 plus or minus 5 knots. 

Check for SAT indicating -60 plus or minus 1 degree. 

Check for stabilizer position Indicator increasing 1, 6 
degrees from previous indication. The speed stab 
fail light will illuminate momentarily until the stabilizer 
is repositioned. The stabilizer trim wheels should not rotate. 

Release captain's KIFIS teat switch and observe all in¬ 
struments returning to original indications. 

22. FUGHT INSTRUMENT SELECTORS.ALL #1 

Check for HOR GYRO switch being in the #1 position. 

Check for FLT DIR COMMAND switch being in the #1 position. 

Check for COMP SEL switch being in the #1 position. 

Check for VOR switch being in the #1 position. 

23* WARNING.CK 

Depress WARN TEST button, checking for 

intermittent bell. 


27. AUTOPILOT.CK & OFF 

Yaw Damper Check 

Place switch in YAW DAMPER position. Check for 
stiff rudder pedal action. 

Return switch to OFF position. Check that rudder 
pedals now move freely. Check that autopilot flashing 
disengage light Illuminates. Press to extinguish. 

Autopilot Check 

Place switch to AUTOPILOT position. 

Operate turn controller and note proper turning 
response of control wheel. 

Operate pitch wheel and note proper forward and aft 
movement of control column, and note movement of 
normal trim wheel. 

Place Altitude Hold switch ON. Check pitch wheel 
being Ineffective. 

Depress captain's Autopilot disconnect button. Check 
autopilot has disengaged and controls are free. Dis¬ 
engage light will not illuminate. 

28. FLIGHT DIRECTORS.CK fit SCAT 

Flight Director Check 

Select HDG mode on both mode selectors. Center HDG 
cursors on lubber lines. Turn each HDG cursor to left 
and right of lubber line and observe command bars in¬ 
dicating proper commands. 

Rotate Pitch Trim Command knobs and check for climb 
and descent commands. 

Place ALT HOLD switches ON. Check for pitch trim 
command being ineffective. 

Place the FLT DIR COMMAND switch to the #2 position. 
Check both command bars indicating same angle of 
bank when the first officer turns his HDG knob. 

Each flight director will be disengaged by depressing 
respective autopilot disconnect button. Mode selector 
will trip to SCAT mode. 

SCAT and Autothrust Check 

Check for slow-fast flags out of view. 

Slow-fast indicators will indicate slow. 

Command bars will show same degree of fly down 
command. 

Engage autothrust and throttles will move forward. 
Depress autopilot disconnect button and throttle move¬ 
ment will stop. The autothrust flashing light will 
illuminate. 

Return throttles to closed position and press light to 
extinguish. 

29. STABILIZER CONTROL.CK & NORMAL 

Place stabilizer trim hydraulic shutoff switch to CLOSE, 
Check that stabilizer will not operate when a normal 
trim wheel is actuated by hand rotation. 
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FORE STARTING ENGINES 


FORE STARTING ENGINES CHECK LIST AMPLIFICATION (Cont'd.) 
PILOTS 

Hold Electric Standby Stablil 2 er Control switch to NOSE 
UP and check that the emergency trim wheels rotate In 
the proper direction. Confirm stabilizer movement by 
observing position indicators. The normal trim wheels 
will move In the same direction as the emergency wheels 
when approximately one to two units of stabilizer move¬ 
ment has occurred. Check for proper nose down sta¬ 
bilizer operation in the same manner. During these 
checks, normal operation of the standby motor clutch is 
Indicated by almost immediate stopping of the emergency 
trim wheels when the switch is released, accompanied 
by an audible coast down of the motor, 

CAUTION 

Do not operate to either extreme of 
travel with the electric standby system 
to prevent damage to the trim actuator. 

Return stabilizer hydraulic shutoff switch to OPEN, 

Check captain's and first officer's aileron wheel thumb 
switches in each direction. Confirm proper stabilizer 
movement by observing normal trim wheels and stabilizer 
position indicators, 

CAUTION 

Use thumb switches only to the extent 
necessary to confirm their normal 
operation. Refrain from large stabi¬ 
lizer movements or continuous thumb 
switch use when auxiliary pump is the 
only source of hydraulic pressure, due 
to Insufficient h^raullc volume. 


35, IGNITION 5EL. BOTH 

Confirm Ignition selector switch in BOTH position, utilized 
during aU normal system operation, 

36, NO SMOKING.ON 

Place switch to NO SMOKING position to illuminate No 
Smoking, Return to Cabin and Fasten Seat Belt signs in 
cabin. 

37. ANTI-SKID.CHECK & ON 

Push-to-test all Indicator lights. 

Check Main system. 

Place anti-skid switch OFF, Check for main Inoper¬ 
ative light ON, after approx. 3 second delay. 

Place anti-skid switch ON, Check main inoperative 
light goes out. 

Check Nose system. 

Check nose brake deactivation switch NORMAL, 

PULL nose Anti-skid control circuit breaker C-8. 

Check nose inoperative warning light comes on. 

Reset circuit breaker. Check nose inoperative 
light goes out. 

38. WARNING LIGHTS.CK 

Place warning light test switch to either BRIGHT or DIM and 
check: 

All rectangular or square warning lights will illuminate 
except: 

Autopilot disconnect 
Radio altimeter MDA 

No round warning lights will illuminate. 


V 




, TRIM TABS. CK 

Check aileron and rudder trim tab for freedom and align 
aileron and rudder trim indicators to 0, (R-O-L) 

, EMERGENCY GEAR RELEASES.STOWED 

Check that both nose and main releases are flush with the 
pedestal rear surface. 

. ESSENTIAL BUS SELECTOR.EXTERNAL POWER 

The Pilots Essential bus is being powered by the ground 
power unit through the Sync bus, 

. ISOLATION SWITCHES.AUTO 

This allows the isolation valves to open and provide starting 
air for engines 1 and 2 when the bleed air manifold is pres¬ 
surized. 

. ENGINE A WING ANTI-ICE.CK A OFF 

Place all engine antl-ice switches to ON position. Check 
that malftmct lights come on. Return switches to OFF 
position. 


39* OXY MASK A REGULATOR . , , . CK A EMERG OFF 

Check connection of oxygen hose and mike cord* Clean 
mask. 

Check emergency oxygen; 

Hold mask away from face. Place all regulator levers to 
the up position. Check flow indicator for continuous 
oxygen flow. 

Place emergency lever to NORMAL. Oxygen flow 
should stop. 

Check mask; 

Don mask and adjust for a leakproof fit. Be certain 
mask wUl not puU away from face when performing 
cockpit duties. 

Check regulator: 

Place supply lever to OFF, No flow (oxygen or ambient 
air) should be available when inhaling. 


If any malfunct light is on with switch off it indicates 
the front frame pressure switch is In the pressure on 
position. 

Place wing anti-ice switch to the ON position. If bleed air 
manifold is not pressurized, the six wing anti-ice valve 
closed lights will come on steady. If manifold is pres¬ 
surized, lights should come on momentarily then go out. 
Wing anti-ice switch must be off for engine starting. 

The blue anti-ice on light will be on when any engine anti- 
ice switch or the wing anti-ice switch Is on. 


Place oxygen lever to NORMAL, Ambient air should 
be available but no oxygen flow should be Indicated 
when inhaling. 

Place supply lever to ON. Oxygen flow should be 
indicated when inhaling. 

Place oxygen lever to 100%. Oxygen flow should be 
indicated when inhaling. 

Check mask microphone: 

Place mike selector to interphone. Press mask mike 
switch* Check output with headset or speaker. 
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TRANS WORLD AIRUNE5 

CONVAIR 880 

FLIGHT HANDBOOK 


NORMAL OPERATIONS 
BEFORE STARTING ENOTWES 


BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION (Corn'd.) 

Place both mask head straps In quick*release strap* 

Ensure release (pin) end of strap Is facing wearer. 


Check both de-fuel switches in CLOSED position and both 
indicator lights out. 

6. AIR CONDITIONING PANEL.CHECK & SET 


Ensure smoke goggles are available* 

At the time the check list is read reconfirm that emergency 
^ levers are normal Including those at the ACM station. 

^ ENGINEER 

1. BATTERY. NORMAL 

In this position the battery is: 

Connected to the charger* 

Not connected to either DC bus* 

2. LOAD REDUCTION SWITCHES.ON 

Place load reduction switches OFF and notice the respec¬ 
tive amber lights glow. Return switches ON and note load 
reduction lights are out. 

NOTE 

If only main external plug is powered« both load re¬ 
duction lights will be on* After aircraft generators 
are powering systems, note that both load reduction 
lights go out. 

3. OIL QUANTITY.CK 

Each engine is normally serviced to approximately 3 gallons, 
however, 2. 5 gallons or more Is satisfactory indicated 
quantity. If less than 2* 5 gallons is indicated, the tank must 
be serviced to at least 2. 5 gallons* 

The indicated quantities should be noted on the fuel log for 
future reference. 


RECIRC FAN ON 

This provides air circulation for heating and cooling on 
the ground* 

FREON SELECTOR & PACK SWITCHES CK 

To start operation of the air conditioning systems on the 

ground, proceed as follows: 

With the Freon selector switch in BOTH ON position, 
place R. H. Freon pack switch to ON* 

If only one ground power plug is connected or if the 
ground power unit is Incapable of supplying two Freon 
systems, do not attempt to start the L* H. system until 
after engines are started. 

After approximately ten seconds, and if electrical power 
is sufficient, place the L* H. Freon pack switch to ON* 

Freon packs must always be started one at a time to 
prevent over-loading the electrical system. 

TURBOCOMPRESSORS OFF 

Turbocompressor switches should be off to prevent the 
turbocompressors from starting when the bleed air mani¬ 
fold is pressurized. 

ALTERNATE PRESSURE SOURCES CLOSED 
Alternate pressure source switches should be in CLOSED 
to prevent engine bleed air from entering the air condi¬ 
tioning systems when the bleed air manifold is pressurized. 

TEMPERATURE CONTROLS.AUTO & SET 

Set cabin and flight deck temperature controls at approxi¬ 
mately the 11 clock position and the selector switches in 
AUTO* 


4, FUEL QUANTITY 


LBS. 


TEMP INDICATOR SEL 


DUCT 


Response to this should be brake release (Takeoff) fuel on 
board to provide a double check for the captain* 

Check the fuel quantity indicating system by placing fuel 
quantity selector switch to REPLENISH a few moments and 
release. Quantity should return to original Indicated 
quantity. 

5. FUEL PANEL.CK SET 


DUCT TEMP SEL.L. H. EVAP AIR IN 

This permits monitoring the left turbocompresaor air tem¬ 
perature during takeoff since it is normally being used. 

7. PRESSURIZATION CONTROLS.AUTO i SET 

Set the pressurization controls as follows: 

Pressure Regulator switches - AUTO 

Both pressure regulator closed lights should be out. 


) 


Turn all boost and transfer pumps ON and check that all 
low pressure lights go out (transfer pump lights come on 
momentarily then go out). Turn all pumps OFF. When 
ready to start engines, turn on both #1 boost pumps* 

NOTE 

With external power main plug only supplying the 
aircraft, all pumps cannot be checked until after 
electrical system powered from aircraft generators. 

Check each line and crossfeed valve, by use of the transit 
light, for being open. This includes the emergency cross¬ 
feed valves since engine starting will be done with JIfl tank 
fuel to purge the crossfeed lines of any trapped air* 


Cabin Altimeter - Set to local barometric pressure. 

Cabin Altitude Selector - Set cabin altitude pointer 500* 
above field elevation* Check flight altitude indication in 
window; If below planned cruise altitude, select flight 
altitude indication to approximately 2000* above desired 
cruise altitude* Adjust barometric corrections scale to 
local barometric pressure. 

Rate Knob - Adjust just out of DEC position. 

8. EQUIPMENT COOLING. FAN ON 

Since takeoff will normally be made using one turbocom¬ 
pressor, the equipment cooling fan is to be left on until 
the second turbocompressor la operating. 
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TRANS WORLD MRUNES 


RMAL OPERATIONS 
FORE STARTING ENGINES 


CONVA/R 880 

FLIGHT HANDBOOK 


RE STARTING ENGINES CHECK LIST AMPLIFICATION (Corn'd.) 
ENGINEER 

HYDRAULIC QUANTITY.CK 

With the hydraulic system pressurized the minimum read¬ 
ings should be 1.0 gallons for Hfl system, and 3.2 gallons 
for #2 system. 


Return all T-R switches to ON and voltmeter selector to 
battery position. Note that all T-R amperages are normal. 
This co^irms the T-R switch positions and amperage output 
after the DC power check. 

-►13, AC POWER.CK & ON MAIN 

Prior to performing this check: 


. OXYGEN SYSTEM. ON & CK 

Check that passenger/crew interconnect valve is closed 
and both manual override handles are horizontal prior 
to opening any passenger bottle. 

Check that aU crew and observer regulators have their 
emergency levers in the NORMAL position and that the 
observer regulator supply lever is OFF prior to opening 
the crew bottle. 

Slowly open all oxygen bottle valves fully, then return 
1/2 turn toward closed. 

Check that passenger and crew system pressure is at 
or above minimum. 


Check that the gear handle is down and the flap handle 
is synchronized with Indicated flap position. 

Place cabin Freon switch OFF, 

Place aux hydraulic pump ON and check system pressure. 
Check main and standby Indicator lights, and that the AC 
selector switch is in the MAIN position. 

To check the integrity of the manual and automatic 26V and 
115V power transfer system: 

Open ^3 bus tie relay. Main out light will be illuminated. 

Place the selector switch to STANDBY and check: 

11 and #2 hydraulic system pressure dropping toward or 
at zero. 


. CIRCUIT BREAKERS AND LIMITERS. CK 

All circuit breakers on the 296 bulkhead should be in except: 

Breakers that are banded open due to de-activated sys¬ 
tems or provisional installations. 

ESSENTIAL OVERRIDE CB switches on C panel. 

These are on only when the on position of the essential 
radio switch does not supply power to its radio units and 
electrical power is on the pilot's Essential AC and 
Emergency DC busses. 

The current limiters and circuit breakers below the 298 
circuit breaker panels and the engineer's desk, 
should be checked and any discrepancies corrected. 

!. DC POWER.CK 

With external power on, all AC load busses powered and 
aU T-R switches On, check the DC system as follows; 

Place battexy switch to EMER. Note charger relay 
light ON, battery amperage Indicates between zero and 
a *V* amperage depending on battery condition and that 
T-R amperages feeding the Emergency bus are different 
than T-R amperages feeding Essential bus. Both BZI8 | 
off Ughts should be out. 

Place battery switch to NORMAL and note that charger 
relay light blinks and goes out, battery amperage between 
zero and -2 to -10. A battery that continues to accept a 
-10 amp charge rate for longer than thirty minutes should 
be written up as faulty. 

Place §1, #2, and jSf3 T-R switches OFF and note that #4 
T-R voltage is within limits. An abnormally low voltage 
will indicate a blown fuse in the AC power lead to the 
T-R. Place #3 T-R ON and H T-R OFF and check #3 as 
previously described for #4. Repeat with remaining T-R'a. 

NOTE 

With only the Main external power plug 
installed, #1 T-R cannot be checked until 
generators are feeding the electrical system. 


Gyro flags not visible. 

Compass flag is not visible on captain's FPI, 

Compass flag is visible on the F/Os FPI. 

Select any generator position with the pilot's essential bus 
selector. 

Both gyro and compass flags will appear. 

All EGT off flags will appesur. 

Standby out light will Illuminate, 

To check the operation of the Emergency Static Inverter: 
Place inverter switch ON, 

Emergency ignition power on light will illuminate, 

EGT off flags will retract from view. 

Return switch to OFF AND RESET. 

Inverter light will go out. 

EGT off flags will reappear. 

To restore normal operation: 

Place selector switch to MAIN. 

Close HfS bus tie relay. 

F/Oe compass flag and both gyro flags will retract 
from view. 

#1 and #2 hydraulic pressure will increase to original 
pressure. 

Place the pilot's essential bus selector to EXT POWER 
position. 

Captain's compass flag will not be visible, 

14, EMERGENCY INVERTER.OFF 

Check that inverter switch is in reset and off position and 
indicator light is out. 


15, GENERATOR CONTROLS.CK 

The Field switches should normally be on. The Bus Tie and 
■ Line a witches should be in the closed position. 
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TRANS WORLD AIRLINES 


CONVAIR 880 


) 


FLIGHT HANDBOOK 


A- AVERAGE FUEL WEIGHT (LBS/GAL) FOR VARIOUS STATIONS 
(JET AIRCRAFT) 


B. FUEL DISTRIBUTION 


FUELING 

PROCEDURES 

ILLUSTRATIONS 


DOMESTIC 


STATIONS 


MONTH 

ABQ 

BAL 

BOS 

DAY 

DEN 

JFK 

IND 

IAS 

LAX 

MIA 

JAN 

6. 74 

6.62 

6.84 

6.79 

6.87 

6.82 

6.60 

6.82 

6. 80 

6. 79 

FEB 

6. 72 

6.82 

6.83 

6.78 

6.86 

6.83 

6.79 

G.eo 

6.80 

6. 79 

MAR 

6.70 

6.79 

6.81 

6. 75 

6.84 

6. 77 

6.76 

G. 78 

6. 79 

6. 78 

APR 

6.66 

6. 76 

6, 78 

6.72 

6.80 

6, 77 

6.72 

6.75 

6.78 

6. 77 

MAY 

6.63 

G. 72 

6. 75 

6.69 

6.78 

6. 73 

6.69 

6.72 

6. 77 

6. 76 

JUN 

6. 60 

6. 70 

6. 71 

6. 66 

6. 75 

6.70 

6.66 

6.70 

6.76 

6. 75 

JUL 

a. 5B 

6.69 

6.70 

6.64 

6.72 

6.69 

6.64 

6.67 

6.75 

6, 74 

AUG 

0. 60 

6.69 

6. 70 

C.65 

6. 73 

6.70 

6.65 

6.68 

6.75 

6. 74 

SEP 

6.62 

6. 71 

6. 72 

6,67 

,6. 76 

6.70 

6.67 

6.71 

6. 75 

6. 75 

OCT 

6.66 

6. 75 

6.75 

,6. 70 

6.79 

6.73 

6.71 

6.75 

6.77 

6. 76 

NOV 

6. 70 

6. 78 

6.79 

6.75 

6.84 

6.76 

6.75 

6.79 

6.78 

6.78 

DEC 

6. 73 

6.81 

6.82 

6.78 

16.66 

6. 80! 

6.79 

6.81 

6.79 

6. 82 


STATIONS 


MONTH 

MKC 

OKC 

ORD 

PHL 

PHX 

PIT 

SFO 

STL 

TUL 

YIP 

JAN 

6. 79 

6, 76 

6. 84 

6.77 

6.60 

6. 80 

6.82 

6. 78 

6. 76 

6.61 

FEB 

B. 77 

6.75 

6.83 

6. 77 

6.79 

6. 80 

6.81 

6.77 

6. 75 

6. 81 

MAR 

6.74 

6. 72 

6. 80 

6. 75 

6. 77 

6, 70 

6.80 

6. 74 

6. 72 

6. 78 

APR 

6.70 

6.69 

6. 77 

6.7l' 

6. 75 

6. 74 

'^!80* 

6770 

6.66 

6. 75 

MAY 

6. 67 

6.66 

6. 73 

6.67 

6. 72 

6.70 

6.79 

6.68 

6.66 

6. 71 

JUN 

6.64 

6.63 

6. 70 

6.65 

6.70 

6.67 

6.78 

6. 64 

6. 63 

6. 67 

JUL 

6.62 

6.62 

6. 68 

6.63 

6.67 

6.66 

6.78 

6.62 

6.62 

8.66 

AUG 1 

6.63 

6.62 

6. 69 

6.63 

6.68 

6.67 

6.77 

6.63 

6.62 

6.67 

SEP 

6.65 

6.64 

6.71 

6.66 

6. 70 

6.69 

6.77 

6.66 

6.64 

6.69 

OCT ! 

6.69 

6. 68 

6. 75 

6.69 

6.74 

6.72 

6. 78 

6.69 

6.68 

6.73 

NOV *' 

6. 74 

6. 72 

6.79 

6.72 

6.78 

6.76 

6.60 

6.74 

6. 72 

6.77 

DEC 

6. 77 

6. 75 

6.83 

6.77 

6.79 

6.79 

6.81 

^6. 77 

6. 75 

6. 80 



MONTH 

AMA 

BDL 

CLE 

CUttl 

CVG 

EWR 

OAK 

SDF 

TPA 

TUS 

JAN 

6.74 

6.84 

6.76 

6.77 

6.82 

6. 83 

6.79 

6. 92 

6,84 

6.82 

FEB ; 

6.73 

6.84 

6.76 

6.77 

'e. 81 

6. 83 

6.78 

6. 82 

6.83 

6.81 

MAR ; 

6.72 

6.81 

6.73 

6.74 

6,78 

6.81 

6.77 

6.89 

6.82 

6.78 

APR ' 

6.69 

6.77 

6.69 

6,71 

6.76 

6,78 

6. 76 

6.85 

6.81 

6.77 

MAY ‘ 

6.65 

6.74 

6.65 

6.67 

6.72 

6 . 74 ' 

6. 76 

6.83 

6,79 

6.74 

JUN ' 

6.63 

6. 7 II 

6.62 

6.64 

6.68 

6. 71 

6. 74 

6,60 

6,78 

6.72 

JUL ' 

6.61 

6.69 

6.61 

6.62 

6.68 

6.69 

6. 74 

6,79 

6.78 

6.70 

AUG 

6.61 

6,70 

6.62 

6.64 

6.68 

6.70 

6.74 

6.79 

6.78 

6.71 

SEP 

6.64 

6.72 

6.64 

6.65 

6.71 

6,72 

6.74 

6.81 

6,78 

6, 72 

'“OCT ' 

6.68 

6.76 

6.67 

6,66 

6.74 

6.76 

6.75 

6.85 

6.60 

6.76 

NOV 

6.72 

6.79 

6.71 

6,73 

6.78 

6.76 

6.77 

6.89 

6.62 

6.79 

DEC ‘ 

6.74 

6.83 

6.74 

6,77 

6.81 

6.82 

6.78 

ID 

to 

6.63 

6.81 


FUEL LOAD 
POUNDS 

#1 and #4 ; 
each 

H2 and tS 
each 

20,000 

5,000 1 

♦ 5,000 

21,000 

5,250 

♦ 5,250 

22,000 

5,500 

♦ 5,500 

23.000 

5,750 

♦ 5,750 

24,000 

6,000 

♦ 6,000 

25,000 

6,250 

♦ 6,250 

26,000 

6,500 

♦ 6,500 

27,000 

6,750 

6,750 

28,000 

7,000 

7,000 

29,000 

7,250 

7,250 

30,000 

7,500 

7, 500 

31,000 

7,750 

7,750 

32,000 

8,000 

8,000 

33,000 

8,250 

8,250 

34,000 

6,500 

8,500 

35,000 

8,750 

8,750 

36,000 

9,000 

9,000 

37,000 

9,250 

9,250 

38,000 

9,500 

9,500 

39, 000 

9,750 

9,750 

40,000 

10,000 

10,000 

41,000 

10,250 

10,250 

42,000 

10,500 

♦10,500 

43,000 

10,750 

♦10,750 

44,000 

11,000 

♦11,000 

45,000 

11,250 

11,250 

46 ,000 

11,500 

11,500 

47,000 

11,750 

11,750 

48, 000 

♦ 12,000 1 

12,000 

49,000 

12,250 

12,250 

50,000 

12,500 

12,500 

51,000 

12,750 i 

12,750 

52,000 

13,000 

13,000 

53,000 

♦ 13,250 

13,250 

54,000 

♦ 13,500 

13,500 ; 

55,000 

♦ 13,750 

1 13,750 1 

56,000 

* 14,000 

14,000 

57,000 

♦ 14,250 

14,250 

56,000 

♦ 14,500 

14,500 

59,000 

♦ 14,750 1 

14,750 

60,000 

♦ 15,000 

15,000 

61,000 

♦ 15,250 

15,250 

62,000 

#15,500 

15,500 

63,000 

#15,750 

15,750 

♦*63,300 

♦ 15,825 

15,625 

64,000 

Full 

16,175 

65,000 

FuU 

16,675 

66,000 

Full 

17,175 

67,000 

FuU 

17,675 

66,000 

Full 

18,175 

69,000 

Full 

18,675 

70,000 

FuU 

19, 175 

70, 913 

FuU 

19,631 


No drip stick reading will be avail¬ 
able at this fuel leveL 


** This is the approximate fuel load 
for 1 and 4 fun* Use indicated 
quantity to determine additional 
2 and 3 fuel needed. 
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UELING 

ROCEDURES 

^LUSTRATIONS 


TRANS WORLD AtRUNES 

CONVA/R 880 

FLIGHT HANDBOOK 


. FUEL DRIP STICK CHART WITH AIRCRAFT LEVEL*BASED ON 
6.7/SI/GAU 

This chart is baaed on the aasumpliofi that the main fuel tank 
is full before any fuel runs into the replenish tank* Quantities 
^ shown arc main plus replenish fueL 

NOTE 

Whenever a drip stick is read the residual 
fuel in the drip stick must be drained. The 
height of the fuel in the fuel tank in inches 
is determined by reading the graduation 
mark on the drip stick that is aligned with 
the calibration reading plane. 



TANKS NO. 

(OUTBOARD T 

& 4 

ANKS) 

TANKS 2 & 3 

FUEL 

INBOARD 

OUTBOARD 

REPLENISH 

MAIN 

REPLENISH 

ANTITY 

DRIP- 

DRIP- 

DRIP- 

DRIP- 

DRIP- 

OUNDS) 

STICK 

STICK 

STICK 

STICK 

STICK 

2.000 

0.2 





2,250 

0. 8 





2.500 

1. 4 





2. 750 

2,0 





3,000 

2. 6 





3,250 

3, 1 





3,500 

3. 6 





3,750 

4. 1 





4,000 

4.6 





4,250 

5.0 





4.500 

5.5 





4.750 

5.9 





5.000 

6.4 





5,250 

6.8 





5,500 

7.2 





5,750 

7.6 





8. 000 

8. 1 





6,250 

8.4 





G,500 

8.8 





fi,750 

9.2 



1.4 


7,000 

9.5 



2.2 


7,250 

9.6 



2.9 


7,500 

10.2 



3. 7 


7,750 

10.5 



4.4 


8,000 

10.6 



5.2 


8,250' 

11.2 



6.0 


6,500 

11,6 



6.9 


8,750 

12.0 

0.6 


7.6 


9.000 

12.4 

1.0 


8.6 


9,250 

12.8 

1.4 


9.5 


9,500 

13,4 

1.8 


10.5 


9,750 

13.8 

2.2 


U,7 


10,000 


2,6 


13, 1 


iIL25C)^ 


3.1 


14.4 


10,500 


3.6 




10,750 


4.2 




11,000 


5.0 




11,250 


5.8 



0.6 

11.500 


7.2 



2,2 

11,750 


8.7 



O 

12,000 





5.5 

12,250 



3.1 


6.7 

12,500 



4.3 


7,9 

12.750 



5.6 


8.0 

13,000 



6.9 


o 

13,250 





10,9 

13,500 





11.8 

13,750 





12,7 

14.000 





13.6 

14,250 





14.4 

14,500 





15,2 

14,750 





16,0 

15,000 





16.B 

15.250 





17.5 


FUEL 

QUANTITY 

(POUNDS) 

TANKS NO, 1 & 4 
(OUTBOARD TANKS) 

TANKS 2 & 3 

INBOARD 

DRIP- 

STICK 

OUTBOARD 

DRIP- 

STICK 

REPLENISH 

DRIP- 

STICK 

MAIN 

DRIP- 

STICK 

REPLENISH 

DRIP- 

STICK 

15,500 





18. 3 

15.750 





19, 1 

16,000 





19.9 

16,250 





20. 6 

16.500 





21.4 

16,750 





22. 1 

17,000 





22.9 

17,250 





23.6 

17,500 





24.4 

17.750 





25.0 

18.000 





25.7 


EXAMPLE 

a. Pull tank No. 4 outboard drip stick; if 
reading is greater than 8. 7 inches, go 
to No, 4 replenish drip stick. 

b. Puli No, 4 replenish drip stick, the 
reading on this drip stick Is 4. 3 inches. 
There is a total of 12,500 lbs, of fuel 
in No. 4 main fuel tank and No. 4 re¬ 
plenish. 

D. CONVERSION TABLE POUNDS TO GALLONS 
GALLONS OF FUEL 

SPECIFIC 


GRAVITY 

6.2 

6.3 

6.4 

6.5 

6,6 

6,7 

6,8 

6.9 

7,0 

LBS. FUEL 









PER TANK 









1,000 

161 

159 

156 

154 

151 

149 

147 

145 

143 

2,000 

322 

317 

312 

307 

302 

298 

294 

290 

286 

3,000 

483 

475 

468 

461 

454 

447 

440 

435 

428 

4,000 

644 

634 

624 

616 

606 

597 

588 

560 

571 

5,000 

805 

793 

780 

769 

757 

746 

734 

725 

714 

6,000 

967 

951 

937 

923 

909 

896 

882 

870 

857 

7,000 

1128 

1110 

1092 

1077 

1060 

1044 

1030 

1015 

1000 

8, 000 

1290 

1270 

1250 

1231 

1212 

1193 

1177 

1160 

1142 

9, 000 

1452 

1428 

1406 

1387 

1363 

1343 

1324 

1305 

1275 

10,000 

1613 

1584 

1560 

1539 

1513 

1490 

1470 

1450 

1428 

11,000 

1771 

1745 

1717 

1691 

1665 

1640 

1617 

1595 

1570 

12,000 

1935 

1903 

1873 

1845 

1817 

1789 

1763 

1740 

1713 

13,000 

2097 

2061 

2027 

2000 

1966 

1639 

1919 

1885 

1856 

^14, 000 

2258 

2216 

2162 

2153 

2118 

2085 

2056 

2030 

1999 

15, 000 

2420 

2378 

2340 

2305 

2269 

2238 

2204 

2175 

2140 

16, 000 

2581 

2538 

2495 

2460 

2421 

2364 

2350 

2320 

2282 

17, 000 

2742 

2665 

2651 

2615 

2572 

2536 

2496 

2465 

2424 

18, 000 

2903 

2852 

2805 

2765 

2721 

2661 

2641 

2610 

2557 

19, 000 

3055 

3010 

2961 

2919 

2873 

2829 

2786 

2750 

2708 

20, 000 

3220 

3172 

3X20 

3070 

3022 

2979 

2938 

2895 

2652 

21, 000 






3130 

3090 

3040 

3000 


1 


) 


09.02 


Oct-21 -70 
















































TRANS WORLD AIRUNES 

CONVA/R 880 

FLIGHT HANDBOOK 


FUEL USE PROCEDURE 

1. Start on cros&fced from iifl tank« 

After start, close all crosafeed valves and place all main 
boost and transfer pumps ON for taxi, takeoff, climb and 
cruise* 

NOTE 

If fuel boost pump pressure cannot be supplied 
to an engine, power reduction may be necessary 
for climb above 26, 000 ft* 

WITH TOTAL TAKEOFF FUEL LESS THAN 63, 000# * 

1* Complete remainder of flight with tank*to-engine config¬ 
uration. 

NOTE 

When #1 and #4 outboard transfer pump warn¬ 
ing lights flicker on and off, then remain off 
(warning light circuit opened by float switch), 
place their control switches OFF for the re¬ 
mainder of the cruise portion of flight. Re¬ 
turn to ON for descent and approach* 

2* With any fuel in 2H or 3R, reduce the quantity In these 
tanks to minimum when IR and 4R are empty OR start 
of descent, whichever occurs first. 

WITH TOTAL TAKEOFF FUEL MORE THAN 63, 000 pounds . 

1. When stabilized in cruise, OPEN all (except Emergency) 
crossfeed valves* 

2. Place Hfl and #4 boost and transfer pumps OFF* 

NOTE 

DO NOT CLOSE #1 OR #4 LINE SHUTOFF 
VALVES UNLESS TANK-TO-TANK FUEL 
TRANSFER IS NOTED* 

3* Feed #1 and engines out of ^2 tank and #3 and 

engines out of tank until total fuel in each set of tanks 
is equal* 

4* Return engines to their respective main tanks and com¬ 
plete remainder of flight in this configuration. 

NOTE 

When #1 and #4 outboard transfer pump 
warning lights flicker on and off, then 
remain off (warning light circuit opened 
by float switch), place their control 
switches OFF for the remainder of the 
cruise portion of flight* Return to ON 
for descent and approach. 

5. With any fuel in 2R or 3R, reduce the quantity in these 
tanks to minimum when IR and 4R are empty OR start 
of descent, whichever occurs first* 


NORMAL OPERATION 
FUEL USE PROCEDURES 

TAKEOFF AND LANDING FUEL DISTRIBUTION LIMITATIONS 

1* Structural 

The total inboard fuel shall not exceed the total outboard 
fuel by more than 3000 lbs* unless the outboard tanks 
are full at the completion of refueling. If the outboard 
tanks are full at the completion of refueling, the maxi¬ 
mum permissible is that which exists at completion of 
refueling or 3000 lbs. whichever is greater* There 
are no structural limitations when outboard fuel exceeds 
inboard fuel* 

2* Fore and Aft Balance 

Normal fuel use procedures will result in maintaining 
^ the C* G* within the fore and aft limits. If abnormal 
fuel distribution is anticipated for landing adhere to 
the structural limits above and no adverse C* G* pro- 
^ blems will be Incurred* 
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3. IN FLIGHT ASYMMETHlCt FUEL DISTRIBUTION LIMITS, 


320 

300 

280 

260 

240 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 


1. Read tank quantities. 
djoe Tabulate moDen ta if roo'^graph ed V 

hicodJuo for U'.H. wingCatid 
.lodtuo srf-gll Add nineits 

Y,JZiT lantloulaT ;ci ncxjulqrnoo - 'i fijlrjfij 


4. Add moaents for R.H. wing, 

I 5, Subtract saaXler from the larger 
j 6. MOMENT DIFFERENCES MUST NOT 
ElidEEb lio'.ooo FT-LBS. 



TANK 1 or 4 

outbd main 


TANK 1 or 4 
OUTBD REPLEN 


"T r r !* ^ ^ f T r *" t " 


TANK 2 or 3 
INBD MAIN 


TANK 2 or 3 
INBD REPLEN 


iHHMMnMI 

laxamai 


isass»3Ksnsi 

IBM ■■««« UM i B 1 


1 2 3 4 5 6 7 8 9 10 n 12 

WING FUEL - PER SID (LBS.X 1000) 
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TRANS WORLD AIRLINES 

CONVA/R 880 

FLIGHT HANDBOOK 


NORMAL OPERATIONS 
BE FOR E STARTING ENGINES 


CREW BRIEFING 

The caplain will brief cabin atlondant A on expected flight lime, 
altitude, etc. Attendant should advise captain of any specific 
problems concerning passenger service. 

Captain and engineer will review the status of the aircraft con¬ 
dition particularly with regard to inoperative items and mod¬ 
ifications. 

GENERAL 

'I'he caplain and first officer shall set and lock their chairs in 
a position which allows full rudder and brake application. Chairs 
an ('xpected to remain in this position during the critical stages 
of takeoff, climb, approach and landing. 

Anticipate ground cre^w clearance to start engines four minutes 
prior to departure time. 

If interphone contact is desired before starting engines, turn 
the beacon lights on. The ground crew will answer tliis signal, 
'^Ground to cockpit, t}eacon lights off,, go ahead. " The beacon 
ligtits should tie turned off when contact made, if not ready to 
start engines. 

Check that throttles are closed and start levers off. 

BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION 
PILOTS 

1. GEAR LEVER AND LIGHTS.DOWN L CK 

Check that gc^ar lever is in down detent. The three green 
lights and the amber truck position light should be on. The 
gear unsafe light and door warning light should be out. 

2. PARKING BRAKF.ON 

Depress toe brakes full travel and pull parking brake 
handle aft. Check indicator light on. 

:L BRAKE pressure.CK 

Brake pressure? should be a minimum of ir>00 PSI with the 
brakes jxirktd. If pressure is below ir>00 PSI, synchronize 
flap handle with position indicator before turning on the 
auxiliary hydraulic pump. 

A, ALTIMETERS AND CLOCKS.SET & CROSS CK 

Clieck that the KIFIS fail flag is out of view. Set both 
pilots' altimeters to the local altimeter setting. When re¬ 
settling the altimeter, always approach the desired pressure 
s<’tling from a lower pressure. 

Check tJuj indicated altitude, cross check against the other 
altimeter and compare both altimeter indications with the 
published ramp elevation. If either altimeter exceeds 
Category 1 tolerances, correction must be made before 
flight. If within Category 1 tolerances but not within cat¬ 
egory 11 tolerances, write up the discrepancy in the air¬ 
craft logbook as, "Altimeter not within Catc'gory 11 toler¬ 
ances. " TJk; flight may proceed when destination is fore¬ 
cast to have Category 1 conditions or higher. 

Sec? the general information section of the TWA Operations 
l.leppcscn) manual for published ramp elevations and alti- 
metc^r tolc?ranees. 

S(d clocks to correct time. 

Check radio altimeter pointcr.s indicate zero. Check fail 
flag not visible. To cheek operation of MDA lights: Set 
bug b(.Tnw pointer, then increase to above pointer. As 


bug passes altimeter pointer, MDA lights should illuminate. 
Push reset button to re-arm MDA warning lights. 

5. FLIGHT INSTRUMENTS.CK 

IAS: Check for IAS pointer indicating zero and 
Mmo pointer indicating approximately 370. 

Machmeter: Check for pointer indicating zero. 

HDI: Superimpose the horizon reference airplane with the 
horizon bar. Note the pitch trim knob setting so 
that, if inadvertently changed in flight, it can be re¬ 
positioned to the correct setting. 

The gyro Rag should not be visible. The computer 
nag will be visible if the mode selector is off. 

FPl: Set course and heading selectors as desired. GS 

and LOG flags may or may not be visible, depend¬ 
ing on the station tuned and the signal strength. 
Compass flag should not bo visible. 

RMl: Compare heading indication with FPL Set pointer 
selector as desired. Compass DEV lights should 
not be on. 

Rate of Climb: Cheek for pointer indicating zero. 

SHI: Check horizon erect and off flag out of view. If 
necessary, pull cage knob to erect horizon, then 
gently release the cage knob and allow it to return 
to the case. 

6. RADAR TRANSPONDER.STANDBY 

Do not place the switch to any position other than standby 
or off while the aircraft is being fueled or within 50 
yards of another aircraft being fueled. 

Prepare the radar set for operation by setting the controls 
as follows: 

Cain selector to 12 o'clock. 

Contour switch to NORM, 

Stabilization switch to STAB. 

Antenna tilt switch to zero* 

Code the transponder as required and select code A. 
Normally use transponder number one for westbound 
flights, number two eastbound. Select the same altitude 
reporting source that is used by Die pilot flying the air¬ 
craft. If either KIFIS system is inoperative, select tht? 
operative KIFIS, 

7. FIRE CONTROLS.CK 

This check is accomplished as follows: 

Check that all four fire controls are pushed in. 

Place test switch to FIRE and note that all red lights in . 
the fire control handles come on steady and the bell rings. 

Press fire bell reset switch and note that bell is silenced. 

Place test switch to OVERHEAT and note that all red 
lights in the fire control handles flash and the bell rings. 

Depress agent out lights to check bulb condition. 

8. RADIOS.ON & CHECK 

Do not operate radio transmitters while fueling is in pro¬ 
gress. 
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FORE STARTING ENGINES 


TRANS WORLD AIRUNES 

CONVAIR 880 

FLIGHT HANDBOOK 


=ORE STARTING ENGINES CHECK LIST AMPLIFICATION (Cont'd.) 

Place essential and normal radio master switches on. 

Audio Selector Panels: Place interphone toggle switch on. 
Place other toggle switches and mike selector as required 
for checks and flight operation. 

Check ATIS for latest airport information. 


Warning light dimming switch should be checked for day¬ 
light operation. This switch affects dimming of all warn¬ 
ing and position lights except fire warning, marker, SKLCAL, 
AP disconnect, fuel valve transit, start valve open and in¬ 
dividual anti-skid warning. 

Turn the navigation lights on at night or during daytime when 
visibility is poor- Use the on battery position only when the 
Emergency DC bus is needed for the power source. 


Place both Selcal selectors in #2 position for flight opera¬ 
tion* 


Turn the beacon lights on to contact ground crew, or just prior 
to engine starling and leave on while any engine is running. 


Normally use #2 VHF for company communications. Ref¬ 
erence frequencies listed in Radio and Communications 
Data section. Operations Manual, (Joppesen) 

Normally use HI VHF for ATC communications. 

Tune the ADF using the following procedure: 

Select ADF mode and tunc desired frequency. 

Select SHARP position and adjust for maximum needle 
deflection. 

Select BROAD position to identify station. 

Select ADF pointer position on RMi for proper indication. 

Where a VOR omni-test (VOT) station is available, the 
following test procedure should be used. 

Tune in VOT frequency on both VOR receivers. 

Set either 000 or ISO in each FPI course window. 

If 000 selected, the ambiguity pointer should appear 
opposite the course cursor. 

If ISO selected, the ambiguity pointer should appear 
directly under the course cursor, 

The deviation indicator needles on both FPIs should center. 
If, however, either does not, rotate the appropriate course 
knob until the needle does center. The maximum permis¬ 
sible deviation on cither VOR receiver is + 3*, and max¬ 
imum spread allowed between VOR receivers is 4®. Tune 
VORs as required for departure. Check for proper station 
identification. 


Turn logo lights on only during hours of darkness before mid¬ 
night. Do not turn on for any operation after midnight. 

Check that landing lights arc positioned as desired for existing 
conditions. 


When operating rudder, be sure not to release parking brake 
by depressing the toe pedals. 

14. NOSE BRAKE SWITCH.NORMAL 

In this position, the nose wheel brakes arc operational. 

With switch off, nose wheel brakes arc not available. 

15. EMERGENCY BRAKE PRESSURE.CK 

Chock indicator for minimum of 1600 PSl. Three full applic¬ 
ations are available with this minimum pressure. 


13. BETA BOX.CK 

Place beta box test switch to ON, Displace rudder pedals 
from neutral and push hard on rudder pedal that is farthest aft. 
The green light on indicates the beta box seals are in satis¬ 
factory condition. The green light will remain on until the 
switch is turned off. 


Place the DME switch to STANDBY and O'RIDE, 


0. COMPASSES.SYNC & SLAVE 

Hold mode selector to SYNC until RMI and FPI cards stop. 
Check that all heading cards are in agreement. 

Return mode selector to slave position. Synchronizer 
warning light should not be on. 

10. WINDSHIELD HEAT..ANTI-FOG 

Place all five switches to the ANTI-FOG position. This 
will allow all panels to warm up to the correct temperature 
for optimum strength. Anti-ice heat can be turned on for 
the three front windshield panels by placing the three wind¬ 
shield switches to ANTI-ICE, 


n. EMERGENCY LIGHTS.OFF 

Place switch to OFF for automatic operation of the emer¬ 
gency lights should normal DC power fail. 

12. EXTERIOR LIGHTS.CK 


The wing ice lights should be left on during ground loading 
at night. 
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TRANS WORLD AIRLINES 


CONVAIR 880 

FLIGHT HANDBOOK 


NORMAL OPERATIONS 
BEFORE STARTING ENGINES 


BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION (Cont'd,) 

16. EMERGENCY BRAKES.OFF 

Chock that emergency brake control is in OFF position. 


24, DRAG BRAKE LEVER.NORMAL DETENT 

Check that lever is in NORMAL DL’TlfNT* If lever is not 
secure in detent, mechanical interference would occur 
when attempting to retract gear normally. 


Confirm no emergency brake pressure applied by checking 
for zero pressure reading on line test indicator. 

17. .STATIC SELECTORS.NORMAL 

Physically check position of captain and first officer's 
selectors to ensure they arc in the NORMAL detent. Errors 
will exist in airspeed, mach and altimeter if not in correct 
position. Reference FHB 07. 01 section for ci rorg in ALT 
position. 

18. AUX EQUIP SELECTOR.ON 

Physically check to ensure this valve is in the ON position. 
Reference FHB 07. 01 section for items affected if in OFF 
position. 

10. FLAP HANDLE.SYNC 

To prevent any flap movement when the aux. hydraulic pump 
is turned ON, place flap handle in position that corresponds 
to indicated flap position. 

20. AUXILIARY PUMP & HYDRAULIC PRESSURES. , , CK 
Pressurize both hydraulic systems to provide pressure for 
brakes and for checking hydraulic units as necessary. 

A pressure of 1000 PSI or more, on both system indicators, 
is acccfHable from the auxiliary pump. CJieck that pump Low 
pressure lights are ON and Supply Pressure Low lights go 
OUT. 

21. KIFIS & SPEED STABILITY.CK 

Place auxiliary hydraulic pump ON, This is required for 
stabilizer movement. 


25. SPOILER SELECTOR.NORMAL 

Check that Spoiler Selector switch is in NORMAL position 
If necessary to reposition the switch to Normal, extend 
spoilers and have a crew member visually chock that all 
spoilers extend equally. This assures that linear actuators 
are in the proper position. Retuim spoiler handle to DOWN 
detent after visual check. 

2G. SPOILERS.DOWN 

The handle should be full forward and pushed down into the 
detent. 

27. AUTOPILOr.CK & OFF 

Yaw Damper Check 

Place switch in YAW DAMPER position. Check for 
stiff rudder pedal action. 

Return switch to OFF position. Check that rudder 
pedals now move freely. Check that autopilot flashing 
disengage light illuminates. Press to extinguish. 

Autopilot Check 

Place switch to AUTOPILOT position. 

Operate turn controller and note proper turning 
response of control wheel. 

Operate pitch wheel and note proper forward and aft 
movement of control column, and note movement of 
normal trim wheel. 

Place Altitude Hold switch ON. Check pitch wheel 
being ineffective. 

Depress captain's Autopilot disconnect button. Check 
autopilot has disengaged and controls are free. Dis¬ 
engage light will not illuminate. 


Place captain and first officer's KIFIS test switches to 
TEST position. 

Check for both altimeters increasing 850 plus or minus 
50 feet. (Exception; If at an airport which is approximately 
5000 feet in elevation, altimeters may not be within the 
required tolerance). 

Release first officer's KIFIS test switch and ob^Serve alti¬ 
meter returning to original indication. 

Check for TAS indicating 496 plus or minus 5 knots. 

Check for SAT indicating -80 plus or minus 1 degree. 

Check for stabilizer position indicator increasing 1. 6 
degrees from previous indication. The speed stab 
fail light will illuminate momentarily until the stabilizer 
is repositioned. The stabilizer trim wheels should not rotate. 

Release captain's KIFIS test switch and observe all in¬ 
struments returning to original indications. 

22. FLIGHT INSTRUMENT SELECTORS.ALL #1 

Check for MOR GYRO switch being in the #1 position. 

Check for FLT DIR COMMAND switch being in the H 1 position. 

Check for COMP SEL switch being in the 1 position. 

Check for VOR switch being in the HI position, 

23. WARNING.CK 

Depress - Mj^^ WARN TEST button, chocking for 
intermittent bell. 


28. FLIGHT DIRECTORS.CK & SCAT 

Flight Director Check 

Select HDG mode on both mode selectors. Center HDC 
cursors on lubber lines. Turn each HDG cursor to loft 
and right of lubber line and observe command bars in¬ 
dicating proper commands. 

Rotate Pitch Trim Command knobs and check for climb 
and descent commands. 

Place ALT HOLD switches ON. Check for pitch trim 
command being ineffective. 

Place the FLT DIR COMMAND switch to the H2 position. 
Check both command bars indicating same angle of 
bank when the first officer turns his HDG knob. 

Each flight director will be disengaged by depressing 
respective autopilot disconnect button. Mode selector 
will trip to SCAT mode. 

SCAT and Autolhrust Check 

Check for slow-fast flags out of view. 

Slow-fast indicators will indicate slow. 

Command bars will show same degree of fly down 
command. 

Engage autothrust and throttles will move forwai'd. 
Depress autopilot disconnect button and throttle move¬ 
ment will stop. The autothrust flashing light will 
illuminate. 

Return throttles to closed position and press light to 
extinguish. 

29, STABILIZER CONTROL.CK NORMAL 

Place stabilizer trim hydraulic shutoff switch to CLOSJC, 
Check that stabilizer will not operate when a normal 
trim wheel is actuated by hand rotation. 
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:fore starting engines 


TRANS WORLD AIRLINES 

CONVA/R 880 

FLIGHT HANDBOOK 


BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION 


35. IGNITION SEL 


BOTH 


PILOTS 


Confirm ignition selector switch in BOTH position, utilized 
during ail normal system operation. 


Hold Electric Standby Stabilizer Control switch to NOSE 
UP and check that the emergency trim wheels rotate in 
the proper direction. Confirm stabilizer movement by 
observing position indicators. The normal trim wheels 
will move in the same direction as the emergency wheels 
when approximately one to two units of stabilizer move¬ 
ment has occurred. Check for proper NOSE DOWN 
stabilizer operation in the same manner. During these 
checks, normal operation of the standby motor clutch is 
indicated by almost immediate stopping of the emergency 
trim wheels when the switch is released, accompanied 
by an audible coast down of the motor. 


CAUTION 

Do not operate to cither extreme of 
travel with the electric standby system 
to prevent damage to the trim actuator. 


Retujj>-»tablliz^r hydraulic shutoff svvilcino-ClRJBN. 


caiTtain's and first o fficer’s aifej 

TrrrjConfirm'p" 

■ movement by oKservTn^*noT7Tral trim wheelBTind'srtsGiiizer 
position indicators 



CAUTION 

Use thumb switches only to the extent 
necessary to confirm their normal 
operation. Refrain from large stabi¬ 
lizer movements or continuous thumb 
switch use when auxiliary pump is the 
only source of hydraulic pressure, due 
to insufficient hydraulic volume. 


L TRIM TABS.CK 

Check aileron and rudder trim tab for freedom and align 
aileron and rudder trim indicators to 0. (R-O-L) 


36, NO SMOKING. ON 

Place switch to NO SMOKING position to illuminate No Smoking, 
Return to Cabin and Fasten Seat Belt signs in cabin. 

37. ANTI-SKID.CHECK A ON 

Push-to-Test all indicator lights. 

Check Main system. 

Place anti-skid switch OFF, Check for main inoper¬ 
ative light ON, after approx. 3 second delay. 

Place anti-skid switch ON. Check main inoperative 
light goes out . 

Check Nose system. 

Check nose brake deactivation switch NORMAL. 

PULL nose Anti-Skid control circuit breaker C-8. 

Check nose inoperative warning light comes on, 

Reset circuit breaker. Check nose inoperative 
light goes out , 

36. WARNING LIGHTS.CK 

Place warning light test switch to either BRIGHT or DIM and 
check: 

All rectangular or square warning lights will illuminate 
except: 

Autopilot disconnect 
Radio altimeter MDA 

No round warning lights will illuminate. 

39. OXYGEN MASK AND REGULATOR.CK & SET 


EMERGENCY GEAR RELEASES.STOWED 

Check that both nose and main releases are flush with the 
pedestal rear surface. 


Check Mask 

Remove mask from its quick release strap. 

Check connection of oxygen hose and microphone cord. 


L ESSENTIAL BUS SELECTOR. . . . EXTERNAL POWER 
The Pilots Essential bus is being powered by the ground 
power unit through the Sync bus. 

L ISOLATION SWITCHES. AUTO 

This allows the isolation valves to open and provide starting 
air for engines 1 and 2 when the bleed air manifold is pres¬ 
surized. 

. ENGINE & WING ANTI-ICE. CK L OFF 

Place all engine anti-ice switches to ON position Chock 
that malfunct lights come ON. Return switches to OFF 
position. 

If any malfunct light is on with switch off it indicates 
the front frame pressure switch is in the Pressure on 
position. 

Place wing anti-ice switch to the ON position. If bleed air 
manifold is not pressurized, the six wing anti-ice valve 
closed lights will come on steady. If manifold is pres¬ 
surized, lights should come on momentarily then go out. 
Wing anti-ice switch must be off for engine starting. 

The blue anti-ice on light will be on when any engine anti¬ 
ice switch or the wing anti-ice switch is on. 


Check Emergency Oxygen 

Place supply lever to ON, dHuter lever to 100% and 
emergency lever to EMERGENCY while holding mask 
away from face. Note indication of continuous oxygen 
flow. 

Place emergency lever to NORMAL. 

Don Mask 

Adjust mask for a tililht fit by use of index numbers 

and letters. Make certain the mask provides a secure 
leak-proof fit so that movement of the head while per¬ 
forming cockpit duties will not cause the hose to pull the 
mask away from the face. 

Check 100% and Normal Oxygen 

Check 100% with oxygen supply lever OFF, No air, 
oxygen or ambient, should be available if the air 
diaphragm in the regulator is intact. 

An abrupt exhalation after initial inhaling may cause 
the mask exhaust valve to remain open. This is a 
normal condition when the mask hose is evacuatccL 
Check NORMAL with oxygen supply lever OFF, 

Ambient air should be available when inhaling, but 
no oxygen flow should be indicated. 
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TRANS WORLD AIRUNES 


CONVAIR 880 

FLIGHT HANDBOOK 


NORMAL OPERATIONS 
BEFORE STARTING ENGINES 


''^BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION 

r 

PILOTS 

Check NORMAL with oiQrgen supply lever ON. Ojqrgen flow 
should be indicated when inhaling. 

Check 100% with oxygen supply lever ON. Oxygen flow should 
be indicated when inhaling. 

Leave oxygen supply ON, diluter lever 100% and emergency 
NORMAL. 

Chock Oxygen Mask Microphone 

Place microphone selector to Interphone position, press 
oxygen mask microphone switch and check microphone 
output with headset or speaker. 

Hang mask on quick-release strap with release end of 
strap on the inboard side of hanger assembly. Hang mask 
by both head straps. 


Check each line and crossfeed valve, by use of the transit 
light* for being open. This includes the emergency cross¬ 
feed valves since engine starting will be done with It 1 tank 
fuel to purge the crossfeed lines of any trapped air. 

Check both De~fuel switches in CLOSED position and both 
indicator lights out. 

6. AIR CONDITIONING PANEL. CHECK & SET 

RECIRC FAN ON 

This provides air circulation for heating and cooling on 
the ground. 

FREON SELECTOR fi: PACK SWITCHES CK 

To start operation of the air conditioning systems on the 

ground* proceed as follows: 

With the FREON SELECTOR switch in BOTH ON posi¬ 
tion. place R-H. FREON PACK switch to ON. 


Check that smoke goggles are available in their storage pouch. 
ENGINEER 

1. BATTERY.NORMAL 

In this position the battery is: 

Connected to the charger. 

Not connected to either DC bus. 


If only one ground power plug is connected or if the 
ground power unit is incapable of supplying two Freon 
systems, do not attempt to start the L. H. system until 
after engines are started. 

After approximately ten seconds, and if electrical power 
is sufficient, place the L. H. FREON PACK switch to ON* 

Freon packs must always be started one at a time to 
prevent over-loading the electrical system. 



2. LOAD REDUCTION SWITCHES.CK ON 

Place Load Reduction switches OFF and notice the respec¬ 
tive amber lights glow. Return switches ON and note Load 
Reduction lights are out. 


TURBOCOMPRESSORS OFF 

Turbocompressor switches should be OFF to prevent the 
turbocompressors from starting when the bleed air mani¬ 
fold is pressurized. 


NOTE 

If only main external plug is powered, both 
Load Reduction lights will be ON. After air¬ 
craft generators are powering systems* note 
that both Load Reduction lights go out. 

3. OIL QUANTITY.CK 

Each engine is normally serviced to approximately 3 
gallons* however, 2. 5 gallons or more is satisfactory 
indicated quantity* If less than 2, 5 gallons is Indicated* 
the tank must be serviced to at least 2. 5 gallons. 


ALTERNATE PRESSURE SOURCES CLOSED 
Alternate pressure source switches should be in CLOSED 
to prevent engine bleed air from entering the air condi¬ 
tioning systems when the bleed air manifold is pressurized. 

TEMPERATURE CONTROLS.AUTO & SET 

Set cabin and flight deck temperature controls at approxi¬ 
mately the 11 o^clock position and the selector switches in 
AUTO. 

TEMP INDICATOR SEL.DUCT 


The indicated quantities should be noted on the fuel log 
for future reference. 

4* FUEL QUANTITY..^LBS. 

Response to this should be brake releaseTfakeoffl fuel on 
board to provide a double check for the captain. 

Check the fuel quantity indicating ^stem by placing fuel 
quantity selector switch to REPLENISH a few moments cmd 
release. Quantity should return to original indicated 
quantity. 


DUCT TEMP SEL.L. H. EVAP AIR IN 

This permits monitoring the left turbocompressor air tern 
perature during takeoff since it is normally being used* 

7. PRESSURIZATION CONTROLS.AUTO & SET 

Set the pressurization controls as follows; 

Pressure Regulator switches - AUTO 

Both Pressure Regulator CLOSED lights should be out* 

Cabin Altimeter - Set to local barometric pressure. 



5. FUEL PANEL. CK & SET 

Turn all boost and transfer pumps ON and check that all 
low pressure lights go out {transfer pump lights come ON 
momentarily then go out). Turn all pumps OFF. When 
ready to start engines* turn on both #1 boost pumps. 

NOTE 

With external power Main plug only supplying the 
aircraft, all pumps cannot be checked until after 
electrical system powered from aircraft generators. 


Cabin Altitude Selector - Set Cabin Altitude pointer 500* 
above field elevation. Check Flight Altitude indication in 
window; if below planned cruise altitude, select Flight 
Altitude indication to approximately 2000* above desired 
cruise altitude. Adjust Barometric Corrections Scale to 
local barometric pressure. 

Rate Knob - Adjust just out of DEC position* 

8, EQUIPMENT COOLING.FAN ON 

Since takeoff will normally be made using one turbocom- 
pressor* the equipment cooling fan is to be left on until 
the second turbocompressor is operating. 
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>JORMAL, OPERATIONS 
BEFORE STARTING ENGINES 


FORE STARTING ENGINES CHECK LIST AMPLIFICATION (ContUI 
ENGINEER 

i). HYDRAULIC QUANTITY.CK 

With the hydraulic system pressurized the minimum read¬ 
ings should be L 0 gallons for #1 system, cmd 3« 2 gallons 
for #2 system, 

10. OXYGEN SYSTEM. ON & CK 

Check that passengcr/crew interconnect valve is closed 
and both manual override handles are horizontal prior 
to opening any passenger bottle. 

Check that all crew and observer regulators have their 
emergency levers in the NORMAL position and that the 
observer regulator supply lever is OFF prior to opening 
the crew bottle. 

Slowly open all oxygen bottle valves fully, then return 
l/2 turn toward closed. 

Check that passenger and crew system pressure is at 
or above minimum, 

11, CIRCUIT BREAKERS AND LIMITERS.CK 

All circuit breakers on the 298 bulkhead should be in except: 


Return all T-R switches to ON and Voltmeter Selector 
to Battery position. Note that all T-R amperages are 
normal. This confirms the T-R switch positions and 
amperage output after the DC power check, 

13. 26V POWER.CK & ON MAIN 

Prior to performing this check: 

Check that the gear handle is down and the flap handle 
is synchronized with indicated flap position. 

Place Cabin Freon switch OFF. 

Place Aux Hydraulic pump ON and check system pressure. 
Check MAIN and STANDBY indicator lights, and that the 
selector switch is in the MAIN position. 

To check the integrity of the manual and automatic 26V and 
115V power transfer ^stem: 

Open i/3 bus Ue relay. MAIN OUT light will be Ulu- 
minated. 

Place the selector switch to STANDBY and check: 

it I and a 2 hydraulic system pressure dropping toward 
or at zero, 

GYRO flags not visible. 


Breakers that arc banded open due to de-activated sys¬ 
tems or provisional installations* 

ESSENTIAL OVERRIDE CB switches on "C" panel. 

These are ON only when the ON position of the Essential 
Radio switch does not supply power to its radio units and 
electrical power is on the pQot's Essential AC and 
Emergency DC busses. 


COMPASS flag is not visible on captain*s FPI. 

COMPASS flag is visible on the F/0*6 FPL 

Select any generator position with the Pilots Ess Bus 
selector. 

Both GYRO and COMPASS flags will appear. 


The current limiters and circuit breakers below the 290 
circuit breaker panels and the engineer's desk, 
should be checked and any discrepancies corrected. 

12. DC POWER.CK 

With external power ON, all AC load busses powered and 
all T-R switches On, check the DC system as follows: 

Place battery switch to EMER, Note charger relay 
light ON, battery amperage indicates between zero and 
a '*■!-" amperage depending on battery condition and that 
T-R amperages feeding the Emergency bus are different 
than T-R amperages feeding Essential bus. Both BUS 
OFF lights should be out. 

Place battery switch to NORMAL and note that charger 
relay light blinks and goes out, battery amperage between 
zero and -2 to -10, A battery that continues to accept a 
-10 amp charge rate for longer than thirty minutes should 
be written up as faulty. 

Place #1, 02, and #3 T-R switches OFF and note that #4 
T-B voltage is within limits. An abnormEdly low voltage 
will indicate a blown fuse in the AC power lead to the 
T-R, Place 03 T-R ON and #4 T-R OFF and check #3 as 
previously described for 04* Repeat with remaining T-R's. 

NOTE 

With only the Main external power plug 
installed, 0 1 T-R cannot be checked until 
generators are feeding the electrical system. 


All EGT OFF flags will appear. 

STANDBY OUT light will illuminate. 

To check the operation of the Emergency Static Inverter: 

Place Inverter switch ON, 

EMERG IGN POWER ON light will illuminate 

EGT OFF flags will retract from view. 

Return switch to OFF AND RESET, 

Inverter light will go out. 

EGT OFF flags will re-appear. 

To restore normed operation; 

Place selector switch to MAIN 
Close #3 bus tie relay, 

F/O's COMPASS flag and both GYRO flags will retract 
from view. 

#1 and 02 hydraulic pressure will increase to original 
pressure. 

Place the Pilot*s Ess Bus selector to EXT POWER position* 
Captain's COMPASS flag will not be visible. 

14. EMERGENCY INVERTER.OFF 

Check that Inverter switch is in Reset and Off position and 
Indicator light is out. 

15. GENERATOR CONTROLS. CK 

The Field switches should normally be ON. The Bus Tie 
and Line switches should be in the CLOSED position. 
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^ C. BEFORE STARTING ENGINES CHECK LIST AMPLIFICATION 
FLIGHT ENGINEER 

16. JETTISON AND SCAVENGE SWITCHES . . . CLOSED 

17. ALT PRESS SOURCES . . . CLOSED 

These valves must be closed during all ground operations 
except for the purpose of checking their operation, 

18. TURBOCOMPRESSORS . . . OFF 

Keep turbocompressors off until after engine starting to 
conserve starting air, 

19. ENG HYDRAULIC PUMPS ... ON 

Check that all pump switches are Pump failure can 
occur if switch is in Inlet Closed position and engines are 
started. 

20. GKYGEN MASK AND REGULATOR . . . CHECK & SET 
Perform necessary checks and set oxygen regulator bb des¬ 
cribed in Amplification of Pilot's Before Starting Engine 
Check List« this Section. 

21. GEAR PINS . . . REMOVED 

The flight engineer will note on pre-flight IT the gear pins 
are removed. If gear pins were installed, the flight engineer 
must advise the captain so that he may confirm their removal 
by interphone contact with the ground crew before starting 
engines. 


NORMAL OPERATIONS 
BEFORE STARTING ENGINES 



* * 
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ENGINE STARTING 

Do not start engines until: 

Pilots and engineer are at their stations. 

The Before Starting Engines check list has been read. 

Ground crew has given clearance to start, and designated 
which engine is to be started. 

When ready to start engines, contact the ground and advise "Ready 
to start engines, pressurize the manifold. " 

If the auxiliary hydraulic pump is inoperative, engine No. 3 or 
No. 4 must be started first. This will provide hydraulic pressure 
from the No. 2 hydraulic system for main gear brakes. 

If one or more start valve open lights are inoperative, refer to 
section 04. 01 for starting procedure with start valve open lights 
inoperativc- 

If no ground electrical power is available, refer to section 04. 01 
for starting procedure. 

The engineer will place the following switches off just prior to the 
ground personnel pressurizing the bleed air manifold for engine 
starting: 

Both Freon packs. 
iH 1 load reduction. 

Place beacon light switch ON. Leave beacon lights on for the 
rest of the flight. 

Captain commands first officer, "Turn_Hold start 

switch to GROUND START. 

Should the start switch be inadvertently released prior to reaching 
47%, do not re-engage starter until engine has stopped rotation or 
starter damage will result. 

If a hot or hung start is indicated after the start switch was pre¬ 
maturely released, place the start lever OFF and allow the engine 
to atop rotating before trying another start. 

If no indication of engine rotation in 10 seconds, release start 
switch to OFF. Check that start cart air is available, and start 
valves and ignition control circuit breakers are in. 

This starting procedure is the recommended normal engine 
starting procedure under all conditions: 

Place start lever to RUN detent. 

Hold start switch to GROUND. 

Be prepared to terminate the start immediately in the event 
of an abnormally rapid EGT rise. 

-Release the start switch to OFF when the engine reaches 47%. 
Continue to monitor EGT and fuel flow until the engine reaches 
idle. 

Move start lever to OFF immediately if: 

EGT does not rise within 20 seconds of initial fuel flow. 

EGT reaches 550" C. 

No indication of oil pressure rise in 30 seconds. 

If the start is aborted prior to 47% continue to hold start switch 
for 20 seconds to clear engine. If start switch Is released do not 
re-engage starter until engine has stopped rotation. 


NORMAL OPERATIONS 
ENGINE STARTING 


If start is aborted above 47% compressor deceleration will 
adequately clear engine. Do not re-engage starter until engine 
has stopped rotation. 

The first officer will release start switch when engine reaches 
47% RPM and is accelerating normally with normal EGT indi¬ 
cation. 

If an engine fails to reach idle RPM and indicates a hung start 
condition, take the following steps immediately: 

If engine RPM is below 47% leave start switch in GROUND 
position and move start lever to OFF momentarily then back 
to RUN. 

If engine RPM is above 47%, hold start switch to FLIGHT 
position and move start lever to OFF momentarily then 
back to RUN. 

As each engine is started, the pilot will advise the ground man 
"Turning No. _" and the engineer will: 

Observe first indication of engine oil pressure. If no indi¬ 
cation 30 seconds after rotation started, advise captain 

"No oil pressure JH __ engine, " Engine must be shut down 

immediately. 

Record time of engine starting on fuel log. 

Starting EGT limits: 

If EGT exceeds the starting Type 1 limit, record the peak 
EGT observed and the time the EGT was above the starting 
limit. 

If an engine exceeds a Type 2 condition during starting, 
shut the engine down. 

Use same technique when starting remaining engines, in the 
order cleared by ground personnel. 

The engineer will monitor start valve open warning lights and 
generator indications for normal response as each engine reaches 
idle RPM and advise the captain of any abnormal condition. If 
the CSD drive malfunction light has not gone out by the time 
the engine reaches idle speed, the engine must be shut down or 
the Drive Malfunction procedure followed. 

After two generators have assumed their load bus the engineer 
will change electrical power from ground to aircraft source. 

CAUTION 

Do not transfer electrical power while a start switch is 
held to ground position. This is to prevent interruption 
of start control power and possible starter drive failure. 

If No. 2 or No. 3 TR is inoperative, see chapter 05. 01 
^ for Alternate Power Change procedure* 

Move external power switch momentarily to PARALLEL 
position and release. 

Observe that bus ties for all inoperative generator busses 
close and that operating generalor(s) bus ties close as 
autoparallel limits are reached. 

Advise the captain "Electrical power changed over." 

When two generators are in parallel, return No. 1 load 
^ reduction switch to ON. 
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JGINE STARTING (Cont'd.) 


After electrical power has been changed over, the 
captain should request that the electrical cart be 
removed. 


When towing is complete, ground personnel will advise 
”Park the brakes. " After the brakes are parked, the 
captain will advise the ground personnel '^Brakes parked. " 

engine STARTING AFTER PUSH-OUT 


When three generators are operating In parallel, one 
freon pack may be started if necessary to maintain 
passenger comfort. 


When ground personnel advise "Clear to start engines, " 
this signifies they have: 

Disconnected the tow bar. 


Reconnected the nose gear linkage. 


Removed the gear pins. 


hen all engines are successfully started and the ramp 
gnal man is in sight, the captain will advise the ground 
:'ew, "Remove all ground equipment and disconnect inter- 
lone". 

he door lights must be out prior to taxiing away from the 
unp. 

ATE PUSH-OUT PROCEDURE 


Connected external air pressure. 

Use normal engine starting and taxi procedures. 

ENGINE STARTING PRIOR TO PUSH-OUT 

When the engines have been started and the After Starting 
Engines check list has been completed, the captain will 
signify he is ready by advising ground personnel "Brakes 
off" and then release the brakes. 


hen a gate push-out procedure is used, any or all engines 
ied not be started until push-out Is completed provided the 
''ea behind the aircraft Is clear. Should taxi requirements 
ctate that one engine would be shutdown for taxiing, that 
jgine need not be started until the aircraft is in number 
ree position for takeoff as prescribed in taxi procedures. 

tIOR TO MOVING: 

The captain must be in interphone contact with ground 
personnel. 

Before Starting Engine check list completed. 

Hydraulic pressure normal. 

Reduce the electrical loads prior to connecting the 
tow tractor External AC power to the aircraft. For 
air conditioning, use only the recirculating fan 
because of the limited electrical power available. 


When push-out Is completed, ground personnel will advise 
the captain "Nose gear scissors connected and pins re¬ 
moved" when they have; 

Disconnected the tow bar* 

Reconnected the nose gear linkage. 

Removed the gear pins. 

When the captain has the ground signal man in view he will 
advise the ground personnel "Disconnect interphone". Use 
normal taxi procedures. 


When engines not running, place battery switch to 
EMERGENCY position. 


HEN READY TO MOVE: 

Ground personnel will advise "Ready to tow" when they 
are ready to move the aircraft. 


The captain will signify he Is ready by advising "Brakes 
off". This means: 


The signal man is in sight and the ramp agent's 
salute has been returned. 

Ground control clearance has been received to 
leave the gate. 

The brakes have been released. 

Should the captain want the aircraft stopped for any 
reason, such as a request from ground control, loss of 
external power, etc., he shall advise the ground personnel 
by interphone to "Stop the aircraft". Avoid using the air¬ 
craft brakes for stopping without first advising ground 
personnel, as they are responsible for the aircraft speed, 
directional control and obstacle clearance while the aircraft 
Is being towed. 
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AFTER STARTING ENGINES CHECK LIST AMPLICIATiON 


The Captain should accomplish the Essential Power and 
Isolation Valve checks before calling for this portion of 
the check list, 

1. ESSENTIAL BUS SELECTOR , . . CK - ON EXT PWR. 

Select each operating generator to insure the availability 
of Pilot's essential A. C, power from each as indicated 
by the Essential Bus Fail light on the Captain's 
instrument panel. 

Return selector to External Power to connect the Pilot's 
Essential A. C. bus to the sync bus, 

2. EXCESS HEAT AND ISOLATION.CK AUTO 

With engines at idle the engine bleed valve CLOSED 
indicator lights may go out or cycle on and off. At 
this time the bleed valves are supplying air to the 
EPR inlet probes. 

Place excess heat test switch to TEST momentarily and 
note: 

All three Excess Heat Warning lights come ON. 

All four Engine Bleed CLOSED lights come ON, 

Cycle right Wing Isolation Switch OFF and back to AUTO. 
Right wing Excess Heat light should go out (remaining 
two stay on) and and $4 engine bleed valve CLOSED 
lights go out. 

Repeal step "c*' for left wing isolation switch. 

Place Rain Clear ON and note ON light stays out. 

Cycle fuselage isolation switch to OFF and back to 
AUTO. Note that fuselage excess heat light goes out 
and the rain clear light comes ON, 

Place L. H. bleed valve switches to close. When lights 
come om note that rain dear continues to operate* If 
rain clear stops, opposite isolation valve is closed. 
Return bleed valve switches to open. 

Repeat with R. H. bleed valves. 

Place rain clear Switch OFF and note its light goes out. 

3. BEACON LIGHTS.. ON 

Beacon lights should be on before starting and remain on 
while any engine is running. 


6. FLIGHT CONTROLS.. . . . CK 

Check for freedom of movement of rudder pedals and 
elevator yoke. Should cro&swlnd or tailwind create 
doubt as to normal control reaction, a re-check may 
be performed at some convenient point in the laxl-out 
where a headwind exists. 

Rotate aileron wheel full travel in each direction, noting 
II and 12 hydraulic system pressure fluctuations. At 
full travel in each direction, release the wheel and note 
that it centers itself smoothly and rapidly. 

NOTE 

On aircraft with "Spoiler Control 
Overload'* lights installed, if a 
momentary or steady Illumination 
of either of these lights is observed 
during this check, the spoiler control 
system must be corrected prior to 
flight. Should either light Illuminate 
while in flight, closely monitor lateral 
control response and continue flight 
to destination. 

Failure of the wheel to return itself to neutral or if the 
wheel returns sluggishly when released indicates excessive 
binding. Should binding occur, a maintenance check of the 
spoiler control system is required. 

When this check is made from the First Officer position, 
be alert for a rapid spring-back caused by compression/ 
extension of the spring interconnect tube. Wind load 
on the ailerons may require that the check be done from 
the Captain's position should interconnect spring tension 
be less than the force required to move the ailerons. 

Each pilot should be sure his seat is properly set and 
locked fore and aft to assure full rudder Application 
capability. 

FLIGHT ENGINEER 

1. FLT. RECORDER.. . ON 

Moving the circuit breaker switch (panel C) to its Up position 
starts the recorder. 

2. FUEL PUMPS.MAINS ON 

Place all main transfer and boost pumps ON for taxi, takeoff, 
climb, and initial cruise operations. 

CAUTION 

If aircraft fueled from top of wing, see 
FUELING Procedures, Section 02. 08, 
for takeoff limitations. 

If all boost and transfer pumps could not 
be checked prior to starting engines, 
they should be checked at this time. 


4. DOOR LIGHTS.CHECK 

The door lights must be out prior to taxiing away from the 
ramp. 

5- START LEVER .CHECK 

Be sure start levers are in the run detent to prevent 
inadvertent creeping toward off. 


3* CROSSFEED VALVES. 

Restore tank-to-engine configuration. 


CLOSED 
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AFTER STARTING ENQNES CHECK UST AMPUFiaTIQN 
4. ELECTRICAL POWER.CK 


Check TR ammetera for approximately equal output 

indications* 


Check battery ammeter for charging rate* A continuous 
indication of -10 amps is evidence of a low battery* Time 
required to restore battery to full charge will vary up to 
thirty minutes. A battery that continues to accept a -10 
amp charge rate^ for a longer period than thirty minutes 
should be written up as faulty. 

Check generator ammeters for approximately equal load 
division. 



5. AUXILIARY HYDRAUUC PUMP.OFF 

Place auxiliary pump switch to OFPj» which also closes the 
interconnect shutoff valve, to provide isolation of hydraulic 
systems. 

♦ * ♦ 
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LEAVING RAMP 

When the ramp clearance salute is received and acknowledged, 
release brakes and begin taxi. 

WING FLAPS 

After clearing the ramp, the wing flaps should be started down 
to the 20* position. 

While flaps arc traveling to 20*, hold flap asymmetry test switch 
to TEST. Confirm that flaps stop until test switch Is released. 

THREE ENGINE TAXI 

Consider the following procedure when an extensively delayed 
takeoff is expected; 

Place the auxiliary hydraulic pump switch on. 

Shutdown the No. 3 engine. 

Manage the fuel system to maintain lateral balance. 

When in number three position for takeoff; 

Restart No. 3 engine. Take into consideration any aircraft 
behind. 

Place the auxiliary hydraulic pump OFF. 

Complete the After Starting and Taxi check lists. 

The above procedure is not to be used unless the generators 
on engines 1, 2 and 4 are operating normally. 

MANEUVERING 

Maneuvering the aircraft on the ground is accomplished in most 
respects similarly to other conventional tricycle geared aircraft. 
Nose wheel steering and engine thrust as required, cither sym¬ 
metrically or asymmetrically, are normally used for taxiing. 
Differential braking is also effective as an aid in taxiing. 

Always use the largest radius of turn possible and never attempt 
to turn until the aircraft is moving. Also, avoid using the brakes 
on the inboard gear truck. Those techniques will prevent nose 
wheel scrubbing and overstressing the main gear trucks. 


NORMAL OPERATIONS 
_ TA?^I 

Effort should be made to use symmetrical power on all four 
engines during taxi. If an outboard is used to assist in turns, 
use as little power as possible and do not allow aircraft to stop 
while using high power unless over a clear area. 

ENGINE FUEL TEMPERATURE 

Select each engine position with the temperature selector and 
check for abnormally hot engine fuel temp, indicating a partially 
open fuel heater valve. Engine fuel temperatures below approx, 
zero (0“)C indicate a malfunctioning fuel heater. 

WING LEADING EDGE AND DUCT SPACE TEMPERATURE 

If a functional check of the wing anti-icing system has been made, 
check positions 1 through 6 of the leading edge and duct space 
temperature selector. Check for abnormally high temperature. 
Return selector to position 7 or 18 to monitor the largest portion 
of the wing. 

PRESSURIZATION SYSTEM 

As soon as possible after leaving the ramp, check all four cabin 
pressure sources for operation. Turn each source on and ob¬ 
serve RPM or airflow change. Do not use alternate pressure 
source on the ground except for operational check. 

If engine exhaust fumes are evident at any time turbocompres¬ 
sors are being used, turn the turbocompressors off until cleared 
for takeoff. 

TAKEOFF PERFORMANCE 

Determine the maximum allowable gross weight for the 
existing runway conditions, and also Vj, Vj, and V2 for 
the actual takeoff gross weight. If calculated Vj. or 
is less than V^icg increase them to 

Since the depth of water or slush on the runway to be used for 
takeoff can materially affect the takeoff performance, consult 
chapter 15 for possible weight restrictions, 

STABILIZER TRIM SETTING 

The engineer will use the stabilizer trim computer to compute 
the proper stabilizer trim setting for takeoff* If computer not 
on board, use chart in chapter 15, this handbook. 


In the event of hydraulic failure while taxiing, the emergency air 
brakes and engine reversers can be used for stopping the aircraft. 
Reverse thrust is not to be used for backing or maneuvering 
during taxi or parking. 

Because of the swept wings, the wing tips must be watched care¬ 
fully for clearance of equipment on the ramp, especially while 
making turns. 

A white mark is painted on the nose steering wheel hub at the 
50* right turn position. Turns should normally be limited to 56“ 
during parking, except when using the guide light system for 
Jetways. To properly park aircraft at Jetways it is necessary to 
rotate the nose steering wheel full travel, then back off slightly, 
to avoid overshooting desired radius. 

Watch for and avoid, if possible, loose gravel, etc., while 
taxiing, especially where the engines are not over the taxi 
strip proper, to minimize the possibility of engine foreign 
ingestion damage. 


TAXI CHECK LIST AMPLIFICATION 

PILOTS 

1, FLAPS.INDICATE 20“ 

Normal takeoff position is an indicated 20“ of flap extension. 

Crosscheck the indicator against the selected handle position. 
If the indicator shows two needles prominently or stops 
prior to reaching the selected position, a malfunction may 
have caused the flap asymmetry protection system to shut 
off the flaps. 

WARNING 

IF A SPLIT OR ASYMMETRICAL FLAP CONDITION 
IS INDICATED. RETURN TO RAMP AND INVESTIGATE 
DO NOT OPEN THE FLAP ASYMMETRICAL CONTROL 
CB IN FLIGHT, 
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.XI CHECK LIST AMPLIFICATION (Contd.) 

PILOTS 

SCAT.CK 


BEFORE TAKEOFF AMPLIFICATION 

PILOTS 

kL CABIN ALERT. 


.CK 


After takeoff flaps are set, the slow-fast pointers will move 
to a fast position. The command bars will give a fly-up 
command while in the SCAT mode. When accelerating, the 
slow-fast pointers will move further in the fast position and 
the command bars will give an increasing fly-up command. 
When the aircraft slows, the slow-fast pointers will move 
toward the slow position, and the command bars will move 
toward the fly-down indication. 

SCAT must be checked during taxi. Use of SCAT for takeoff 
is SCO. 

PITOT HEATERS. ON 

Both pilot and co-pilot pitot heat switches shall be turned to 
the on position. 

. ENGINE ANTI-ICE... 

The engine anti-ice system will normally be left in the off 
position. The system shall be turned on for takeoff if the 
OAT is below 41*F and visible moisture is present. Visible 
moisture is fog (one mile visibility or less), or rain, or 
drizzle, or wet snow. 

. STABILIZER TRIM.SET CROSSCK 

The stabilizer should be set to the position indicated by the 
trim computer or stabilizer trim chart. 

After the stabilizer is set, the captain should cross check 
the setting on both the pedestal and the instrument panel 
stabilizer position indicators. 

. TAKEOFF DATA/AIRSPEED BUGS . . .SET & CROSSCK 
Confirm that correct V^, V^, and V 2 are entered on the 
takeoff data card. Set the bug on each airspeed indicator 
to V 2 and crosscheck the settings. 

If takeoff weight is less than the lowest published value, 
(chart or placard), use the V 2 for the lowest weight shown 
and check against V2niin, 

Check each EPR bug at EPR value obtained from the takeoff 
thrust setting chart. 

If any water or slush is standing on runway, observe 
appropriate restrictions. 


Prior to takeoff, the cabin attendants must be notified 
of the impending takeoff by either a PA announcement 
or the four chime signal. A brief PA announcement is 
^ recommended. '^All flight attendants please be seated. ” 

2. TRANSPONDER.CK 

Place transponder switch as directed by ATC. 

3. IGNITION.FLIGHT START 

Place start switches to FLIGHT position for takeoff. Keep 
ground use of ignition to a minimum as igniter life is affected. 

ENGINEER 


1. TURBOCOMPRESSORS.CHECK 

Unless abnormal conditions exist in the air conditioning 
systems, the left turbocompressor is recommended for 
takeoff. 

Use only one turbocompressor for takeoff unless maintaining 
a warm cabin is a problem. Two turbocompressors may be 
used provided the recirculation fan is turned off and the 
equipment cooling switch is placed to valve open prior 
to takeoff. 


* ♦ jflt 
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COCKPIT CHAIR POSITIONS FOR TAKEOFF 

The captain and first officer shall be certain their chairs are 
set and locked in a position which allows full rudder and brake 
application and are expected to remain in this position during the 
critical stages of takeoff, climb, approach and landing* 

CABIN PRESSURIZATION 

Bleed air for pressurization (alternate pressure source) may be 
used in flight at any time provided evaporator air In temperature 
does not exceed 140” F. Do not use alternate pressure source 
during takeoff or initial climb thrust application because of the 
probability of exceeding this temperature limit. 

TAKEOFF TECHNIQUE CONSIDERATIONS 

The following considerations are part of each takeoff procedure: 

The EPR bug should be set to chart takeoff BPR value prior to 
takeoff. If the settable EPR bug is inoperative on any EPR indi¬ 
cator, refer to Alternate Takeoff Procedures paragraph this 
section. 

When rain clear is on for takeoff, only one turbocom press or, 
preferably the left, can be on for takeoff until rain clear is off 
or until reaching 400 feet above the field, whichever occurs first. 

The prime instrument to be used for controlling engine thrust 

level and thrust limits is EPR* In those cases where an EPR 
indicator becomes inoperative or is obviously in error, only 
the RPM shall be used for this purpose and a log notation made. 
The necessary target RPM may be derived either from an average 
of the other operative RPM Indicators or from the appropriate 
chart. 

The RPM values, listed on the thrust charts, are "expected 
to see" values and not limiting. The RPM limits requiring 
action are listed under type 1 Engine Limits in section 02. 75. 

EGT and fuel flow are primarily for indicating engine condition 
and to provide instrumentation crosschecks. They arc not to be 
used as the basic reference for making thrust settings. 

In those cases where an EPR gauge becomes inoperative or is 
obviously in error after brake release, ascertain that engine RPM 
is at least as high as the highest of the other three engines, F/ F 
is at least as high as the lowest of the other three engines and 
EGT is within limits for takeoff. 

If an EPR indicator is inoperative prior to brake release refer 
to Alternate Takeoff Procedures paragraph this section. 

Once the target EPR is set, no readjustment is required during 
the takeoff segment. Any increase that occurs because of ac¬ 
celeration shall be maintained except to avoid exceeding EGT or 
RPM limits. If exceeded, retard throttle until within limits, 
flight conditions permitting, and note time above limit and peak 
indication in the aircraft logbook. 

The landing gear warning horn will sound intermittently when 
throttles are advanced beyond the 92% RPM position if; 

Speed brake handle is not fully forward (0* detent 1'. 

Flaps are not between 17" - 23® range. 

Stabilizer Is not in takeoff range. (1.5® - 7" nose up)+ 

Any spoiler selector actuator not in normal position. 


NORMAL OPERATIONS 
TAKEOFF 


CAUTION 

The takeoff warning horn system will not function 
’ properly under lower ambient temperature conditions 

where takeoff EPR is achieved prior to reaching an 
“*■ RPM of 02%. 

During the takeoff roll, the first officer should maintain a forward 
I pressure on the yoke while the captain is using nose wheel steer- 
i ing during the initial roU. This wiU keep the nose wheel firmly 
on the ground so as to prevent excess yaw in the event of an engine 
failure.prior to rotation. 

Care should be exercised in the use of lateral control during a 
croaswind takeoff. Excessive aileron application will cause a 
significant differential spoiler extension which Induces spoiler yaw, 
Overcontrolling, when compensating for spoiler yaw, may result 
in lateral oscillations at takeoff. Therefore, apply only the amount 
of aileron necessary in a steady and positive manner. 

During the takeoff roll, the first officer and engineer must scan 
i the engine instruments. Whenever an engine Indicates an abnormal 
condition that will significantly affect its thrust output, advise the 
captain "engine failure. " The captain can then take the appropriate 
action. 

Aircraft performance will suffer If rotation is started too soon or 
i too late. Rotating too early will cause an unnecessary increase in 
drag which will increase the runway used and may cause the air¬ 
craft to leave the ground prematurely with the resultant sacrifice 
in climb out performance. Gn the other hand, breaking ground too 
late, will result in a climb out penalty. 

After lift off, do not make large attitude changes to gain airspeed 
as sinking will result. 

Braking Is automatically applied to all wheels during the period of 
time that the landing gear is retracting. 

MINIMUM SPEEDS 

After takeoff, the minimum speed for initial climb is V 2 . Flaps 
may be retracted after reaching 800 feet and attaining speed of V 2 
+ 30 KTS. Turns must be restricted to a maximum of 15" bank 
until the aircraft has accelerated to minimum maneuvering speed. 

The minimum speed for maneuvering is determined by adding one 
knot to V 2 /Vref for each degree of flap less than 50". For example, 
with 30" flap the minimum maneuvering speed is Vg/V ^ + 20 KTS. 
Mi n imu m maneuvering speeds provide a safe margm afiove stall 
for bank angles up to 40". 

TAKEOFF 

While turning into position, smoothly advance the throttles so that 
engine RPM la above the slow acceleration range as runway align¬ 
ment is attained. Check engine instruments for abnormal condi¬ 
tions. 

Continue advancing throttles smoothly until reaching slightly less 
than takeoTffEPR. Command first officer to trim throttles. The 
first officer will trim throttles so as to have EPR set between 40 
and 80 knots. 

If cleared for takeoff when already in position, advance the throttles 
above the alow acceleration range, check engine instruments and 
then smoothly release the brakes. 

Use nose wheel steering to approximately 80 knots, then control 
direction with rudder. The first officer should caU out 80 knots 
as it la attained. 

The captain shall keep his hand on the throttles until the aircraft 
is committed for takeoff. 

The first officer shall caU oat V j and Vj. as they are reactied. 
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;E0FF (Cant'd) 

rotation speed, rotate smoothly to initial climb attitude. Avoid 
id or abrupt attitude changes. 

ircraft fails to rotate after a greater than normal elevator 
k-pressure is applied, use nose up stabilizer trim to effect 
ation. (If stabilizer trim is initially set near the nose up 
it, additional application of trim before the aircraft leaves 
ground may result in the intermittent warning horn sounding.) 

ring takeoff roll, immediate attention should be given to any 
lormal conditions which would indicate the desirability of re¬ 
ting the takeoff as a precautionary measure. If at all possible,^ 
3 decision should be reached before attaining high speed. 


Use normal rotation technique at Vj.. The command bars will 
provide climbout attitude target reference for a minimum of 
V„. (Maximum pitch command is limited to 15 degrees, al- 
thragh HDI could read slightly higher). Crosscheck HDI indi¬ 
cation and indicated airspeed . 

If engine failure occurs or thrust reduction is required, SCAT 
will continue to provide commands for optimum performance. 

If a wing low condition occurs after takeoff, SCAT will provide 
roll commands to maintain wings level. 

Place both flight directors off, or to another desired mode, when 
starting acceleration for flap retraction. 


iecting a takeoff at high speed is a critical maneuver. Ohce 
decision has been made to reject a takeoff, it is mandatory 
t the reject procedure be strictly adhered to without delay. 

e Rejected Takeoff procedure is found in chapter 3, this 
idbook. Technical information relative to a rejected takeoff 
1 be found in chapter 6 of the Flight Operations Policy Manual. 

in engine failure occurs after Vi, continue the takeoff using 
*mal technique. Maintain directional control by alert and 
^essive use of rudder. Some aileron control may be required. 

tract landing gear when airborne with a positive rate of climb 
j at V 2 . A positive rate of climb Is shown by a sustained 
mb indication and verified by a continuing increase in altitude. 


ENGINE FAILURE AFTER 

Normal liftoff attitude will result in attaining V 2 at 35 feet above 
the runway. Maintain V 2 until 800 feet, but not to exceed 15 
degree pitch attitude. At light weights, accept an airspeed in¬ 
crease while maintaining 15 degrees pitch. 

At 800 feet, maintain zero rate of climb while accelerating. 
Retract flaps on normal retraction schedule and accelerate to 
V 2 + 50 knots. 

Climb to 1, 500 feet at V 2 + 50 knots but do not exceed 15 degrees 
pitch attitude. 

FIRffT OFFICER TAKEOFF 


len the landing gear indicates up, engage the yaw damper. 
iRMAt TAKEOFF 

e normal takeoff procedure for all runways except when specific 
.se abatement procedures are listed in the approach chart 
:tion of the Operations (Jeppesen) Manual. 

lintain takeoff flaps and thrust, with a speed of V 2 + 10 knots, 

.11 reaching 3,000 feet above the airport. If, at 15 degree 
ch attitude, the airspeed increases to norm^ flap retraction 
sed, flap retraction may be initiated above 600 feet. 

1 turn is required, limit bank angle to 15”, if speed is less 
in minimum maneuvering. Begin turn as soon as practicable, 
islet ent with safety. 

duction to not less than climb thrust may be made at 1, 500 
;t or above. Light weight aircraft may require further thrust 
duction to stay within maximum speed restrictions. Takeoff 
mst may be maintained until reaching 3, 000 feet if engine 
nitations permit. 

a minimum of V 2 'F 30 knots and accelerating, retract flaps. 

flaps have not been retracted prior to 3, 000 feet, increase 
eed and retract them at this time. 

•ntinue acceleration to desired climb speed using moderate 
mb attitude. Reduce thrust as necessary to stay within 
iximum speed restrictions. Command first officer or engineer 
set climb thrust when appropriate. 

EN USING SCAT 

e standard takeoff procedure. During takeoff roil acceleration, 
te that both command bars indicate a fly-up command. 


If the conditions outlined in chapter 3, of the Flight Operations 
Policy Manual are met, the captain may let the first i^ficer make 
the takeoff. When the first officer is making the takeoff, those 
normal takeoff procedures covered under the previous Section 
will be followed except as modified below: 

The captain will initiate the setting of takeoff thrust and 
keep his hand on the throttles until the aircraft is airborne 
end a- positive rate of climb and normal climb-out attitude 
have been established. At this point, he will indicate that 
the first officer is to assume control of the throttles by 
commanding 'Your Throttles. " 

The first officer will trim takeoff thrust, and caU out when 
reaching 60 knots. 

At 80 knots, the first officer will assume directional control 
with the rudder. 

The captain will call and as these speeds are 
reached on the takeoff roll. 

ALTERNATE TAKEOFF 

i INOPERATIVE EPR ADJUSTABLE INDEX (BUG) 

If any EPR bug Is inoperative, the normal takeoff procedure must 
be modified as follows; 

When clearance is received for takeoff, taxi into position for 
takeoff and park the brakes. 

Advance throttles smoothly to takeoff EPR. CrosscHeck 
engine Instrumentation for any abnormal indications. Max¬ 
imum EOT is 632“C for brake release. 

Slowly release brakes so as to minimize the pitch up effect. 
Remainder of the takeoff procedures and techniques are 
the same as for a normal takeoff. 
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NORMAL OPERATIONS 
_TAKEOFF 


j ALTERNATE TAKEOFF (Cont'd) 

INOPERATIVE EPR INDICATOR 

If the EPR indicator is inoperative for an engine, the normal 
takeoff procedure must be modified as follows: 

When clearance is received for takeoff, taxi into position 
and park the brakes. 

Advance throttles on the operative EPR system engines to 
target EPR. 

Advance the throttle for the engine with an Inoperative EPR 
indicator until the: 

RPM - No lower than the highest of the other 3 engines. 
Fuel Flow - No lower than the lowest of the other 3 
engines. 

Do not exceed a maximum of 632“C EOT. 

Slowly release brakes so as to minimize the pitch up effect. 
Remainder of the takeoff procedures and techniques are 
the same as for a normal takeoff. 

TRAFFIC WATCH 

Captain must always be alert to traffic hazards and be sure 
that either the first officer or himself is watching for traffic 
at all times where visibility permits. This is particularly 
important immediately after takeoff and initial climb. 
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CLIMB THRUST 

Make the initial climb thrust setting using the appropriate target 
RPM value, when reducing from takeoff thrust. 

Rctrim to EPH setting, as soon as a stabilized climb condition 
is established, regardless of desired speed schedule. Maintain 
climb thrust throughout remainder of cUmb by adjusting EPR 
as required. 

Either the Climb Thrust Setting chart or the RAT gauge peri- 
phcrcal chart may be used during early stages of climb. As soon 
as normal climb speed schedule is attained, use the Climb 
Thrust Setting chart for the rest of the climb. 

The climb EPR setting should be checked frequently and reset 
as necessary. Reset climb EPR just before leveling off for 
cruise, to establish correct thrust for acceleration from climb 
to cruise target IAS. 

AFTER TAKEOFF CHECK LIST AMPLIFICATION 
PILOTS 


1. YAW DAMPER.ON 

Place the autopilot switch to YAW DAMPER position to 
prevent "Dutch Roll" tendencies. The autopilot may be 
engaged after reaching a minimum of 1100 feet above the 
ground. 

2. GEAR LEVER.NEUTRAL 

3. IGNITION.OFF 

These switches are to be placed to OFF after gear and 
flaps have been retracted and power has been reduced 
for climb, unless required for flight conditions. 

4. LANDING LIGHTS.RETRACT fit OFF 

Do not exceed 290 KTS IAS with outboard landing lights 
extended. The outboard landing lights will go out as soon 
as these switches are placed to retract and remain out 
during retraction. The amber extended light will re¬ 
main on until the respective lights are retracted. 


5. LOGO LIGHTS.OFF 

6. SEAT BELT - NO SMOKE.CK 


HEADING INFORMATION 

Variations between heading information while the compasses are 
operating in the Slave mode may be encountered following turb¬ 
ulence or maneuvering. Therefore, both compasses should be 
frequently checked against each other and the magnetic standby 
compass. 

When used in the D.G. mode, the compasses are not susceptible 
to these variations but a periodic check of the heading against 
the magnetic standby compass must be made. 


WEATHER RADAR 

Carefully adjusting the radar for use is the key to having a 
picture that will help you circumnavigate storm cells. For the 
optimum picture, set radar controls as follows: 

a. RANGE - 150 miles 

b. GAIN - Full counterclockwise or minimum 

c. CONTOUR - Set to NORMAL position 

d. INTENSITY - Adjust for desired minimum brilliance. 

Use sweep line as a guide. 

e* Increase gain until snow appears on scope and back 
off until it disappears. This will be approximately the 
12 o^clock position for the control index, 

f. Leave gain control set. Adjust brilliance require¬ 
ments with intensity control as required when changing 
range settings. 

g. TILT - At the higher altitudes, 1/2 to 1 degree down 

tilt is desirable. This will vary with the aircraft altitude 
and severity of the rain cell. Slowly adjust the tilt 
control {from level to 1** down) to determine the tilt angle 
which most clearly defines the storm center. 

TURBULENCE PENETRATION 

When turbulence is anticipated, use the weather radar to locate 
storm cells and to determine the best penetration heading. 

Before entering areas of anticipated turbulence; 

Secure the seat belt and shoulder harness. 

Determine the best penetration altitude, preferably below the 
1. 5G aerodynamic ceiling. When above 30, 000 feet, do not 
climb to higher altitudes unless the storm can definitely be 
topped. 

Select a heading which will clear the storm cells by five 
miles when OAT Is above freezing, and by ten miles when 
OAT is below freezing. When at or above 25, 000', clear 
the cells by 20 miles. 

Adjust thrust as necessary to maintain the turbulence pene¬ 
tration speed of 280 knots or M. 80 - . 84 and set stabilizer 
trim for this speed. 

Place all start switches to FLIGHT just before entering areas 
of known turbulence and precipitation, or when moderate to 
severe turbulence is encountered unexpectedly. 

If turbulence Is encountered, the use of autopilot is recommended. 
If the autopilot is engaged, altitude hold must be off. If the auto¬ 
pilot is not engaged, use the yaw damper. 

With autopilot engaged: 

Monitor stabilizer trim position periodically since prolonged 
elevator displacement can cause a significant trim change. 

Avoid instinctive pilot action to oppose or soften autopilot 
corrections in the pitch axis since this may impose high G 
loads on the aircraft. 
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URBULENCE PENETRATION (Cont'dI 

^ith autopilot off: 

Leave stabilizer in a level flight setting and use moderate 
elevator forces to resist pitch changes. 

Use ailerons as required to maintain wings level. 

Cautiously adjust thrust as required to attain target 
airspeed. Keep thrust changes to a minimum and avoid 
any large changes in thrust, 

LIMB PERFORMANCE RECORDS 

he engineer will monitor the engine instruments and maintain 
record of fuel consumption during climb. Fuel flow readings 
hould be noted at a point 2/3 of the way to cruising altitude 
^om altitude where stabilized climb thrust was set. Fuel flow 
endings should be taken as required when variable thrust settings 
re used for step climb conditions. 

he engineer, at the time of recording climb fuel figures, shall 
hock fixed oxygen supply to detect any trend toward depiction. 

)n longer flights, it is recommended that oxygon pressures be 
ntered on a portion of the fuel computation log for en route 
omparison, 

/henever specific climb performance data is recorded, use 
.rst officer's instruments wherever possible. 

^ESSURIZATION AND AIR CONDITIONING SYSTEM 

Engineer will monitor pressurization and air conditioning 
ystems for proper reaction during climb and notify the captain 
f any malfunctions that have a bearing on the cruising altitude 
r normal conduct of the remaining portion of the flight. 


PRESSURIZATION 

After initial differential build-up is noted, vary rate-of- 
change selector to obtain desired cabin climb rate. 

After cabin rate of change has stabilized, turn on second 
turbocompressor. When turbocompressor airflow is 
indicated, or cabin rate-of-climb indicates a downsurge, 
place equipment cooling switch to VALVE OPEN and 
recirculating fan switch OFF, 

Alternate pressure sources may be used in-flight any 
time the evap air in temperature does not exceed 
HO^F while they arc in use. 

TEMPERATURE CONTROL 

Because of overlap in the temperature control system, 
the Freon compressor will come on while the cool air 
mod valve is still several degrees from full open and 
still controlling temperature. After reaching cruise 
altitude, if the Freon run light remains on but electrical 
load is slight, consider turning off the Freon pack. 

Place Freon pack switch OFF and observe inlet duct 
temperature. If temperature increases, return switch 
to ON as Freon operation is required. 


ALTITUDE INFORMATION 
ALTIMETER 

The first officer will advise the captain: 

When climbing through 1,000 feet below the last assigned 
altitude. 

When reaching the altimeter transition altitude. 

Set both pilot's altimeters to 20. 92 in. Hg. when passing through 
the altimeter transition altitude (17, 500). 


CREW OXYGEN USE REQUIREMENTS 

When operating above flight level 410 , one pilot at the controls 
must wear and use an oxygen mask at all times. 

When operating above flight level 250 , if it is necessary for 
one pilot to leave his station at the controls of the aircraft for 
any reason, the remaining pilot at the controls shall don and 
use his oxygen mask until the absent pilot has returned. 

When the requirement for use of oxygen no longer exists, 
the pilot who was using his mask must check the controls on 
his regulator to assure that the remaining oxygen supply 
is not accidentally depleted. 

YAW DAMPER 

As soon as gear indicates up, place autopilot engage switch to 
Yaw Damper if other autopilot functions are not to be used 
at this time, 

NOTE 

When rudder trim is required for engine-out 
or other conditions, the yaw damper should bo 
disengaged, rudder retrimmed and autopilot 
or yaw damper re-engaged. An out of trim 
condition of the rudder, while on yaw damper, 
can be detected by noting the three axis indicator 
for a constant bar displacement or oscillation to 
one side. Also, a noticeable control displacement 
(rudder pedals) indicates a need for rudder retrim. 

To disengage the yaw damper, the disengage button on cither 
of the pilots' aileron control wheels may be depressed. In 
this case the Autopilot/Yaw Damper disengage light will not 
come on. 

The yaw damper will disengage or can be disengaged by the 
following additional items, either one of wMch will cause the 
Autopilot/Yaw Damper disengage light to flash. 

a. Place Autopilot/Yaw Damper switch to the OFF position. 

b. Loss of electrical power from C panel circuit breaker 
or fuses in the Autopilot Power junction box. 
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AUTOPILOT ENGAGEMENT 

Minitnuni ultUndc for autopilot ip 1100 feet above the 

terrain. Aircraft shoult! he in proper trim prior to enfiaLting 
autopilot, tJsr pitch trim wheel for pilch control during climb. 

If MAN mode is used, the turn controller controls aircraft turns. 

If HDG mode is used, the captain's I'l’l IMJC: knob controls head¬ 
ing signals to aiitopilat. HDCl cursor should he tentered under 
lubber line, prior to selecting HUCi mode. 
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NORMAL OPERATIONS 
CRUISE AND DESCENT 




A. CRUISE THRUST 

1. When reaching cruising altitude, Um untninin hIH gradually 
level the aircraft and accelerate to ‘afipcaticMe Crgitft 

* — •H"*' IAS. When Chart IAS ia attained, na|i^iiln 
will smoothly retard the throttles to iaipsiiiifieri Ui ■^* 1*1 a r I ^ 
l-hiy ui lumm ewiltw . . . ti ii at , 

^ - Aircraft Meets Chart IAS 
i^hensfetUag^uise thrust, select the„prfl|3er block 

the single pa^ cruise chaBj ^W ^ until the aircraft is 
i chart lASj Th^si-€^CBFR the same block, 

f After thefti&ef^thas become stabillzeJ^iEj^apeed, record 
nstrument indications in the aircraftS^ 


C?fC3. 




<d'^ 


Till II ^"TIilU ill hin~nniH>lii>i li IT 

ipipLai ,FF.R lailliilii iiiii,iiiii hiirtts 


-rr^rdir^tj ■'"°*>-iiiiiiiiiiii nii he njj 1 


*k s jeti e 




er inr i i p*- ■-* ■ ‘ *** 

Set thrust correctly and recheck the chart. Mway 
Hciual in^tflShf nt indlca^ns after 

adjustjlfe^s h^e ^rf-jawf!v after the aircraft 

!a 6tabiliz«d;«90^d. 

Should it be nec essa ry to go as high a s max c^MBn^^thi^ 
and^hart al?bT|4J|>flower #|fed 

and reteM^'' ^tual instru%Sm indications. 

contln uou^B thrust is normally u sed on ly fo r unusua l 
ition|*^ffucfeS^ re^>rinfft)Ngpee;dUe!fter* g'lBigfrtflXcanFlrfs 
fed with turSiUence penlfration. 


5. 


In NP^ASE shou 

liMitatWnrrS 


lASE should.4t^ax ti 
exceed' 



B. CRUISE PERFORMANCE RECORDS 

1. When the flight includes a period of stabilized cruise, the 
fUghi engineer shall make appropriate logbook entries. 

* At the time of making the logbook entry the oxygen system 

«3^ressures shall be compared with those observed during 
climb. Use first officer's instruments, whenever possible, 
to determine performance or to make logbook entries. 

2. Because of the relationship of OAT and Mach No. to thrust 
and the necessity of maintaining the proper Mach-Thrust 
schedule for efficient cruise control, it is essential that 
precision is exercised in establishing cruise thrust. It 
will be necessary to interpolate between temperature 
columns for acceptable accuracy in determining cruise 
thrust settings and expected performance. 

3. The performance of the aircraft is highly sensitive to the 
effects of altitude, temperature, and speed. In order to 
efficiently utilize performance charts and to evaluate air¬ 
craft conformance to performance standards, it Is essential 
to establish the degree of inaccuracy of altitude, speed, and 
temperature indications. 

4. No significant discrepancies in altimeter Indications are 
known and this can be corroborated by crosschecking the 
two instruments. Installation error in the indicated alr- 

\ speed system is nil; however, system tolerances may result 

in as much as a 6 to 7 KT spread between the two instru¬ 
ments. 


5. Because of a . 9 temperature bulb recovery factor and a 4-3” 
system error the OAT-RAT Conversion Table in Chapter 15 
of this Handbook should be used to crosscheck SAT from the 
KIFIS computer. KIFIS TAS should be checked on the 
Jeppesen Computer by using CAS and Pressure Altitude to 
determine True Mach. Place OAT opposite the Mach Index 
(window under word Denver) with True Mach on the inner 
scale read TAS on outer scale. 


C. AUTOPILOT PROCEDURES 


1 . 


Engaging the Autopilot 

Minimum altitude for the engagement of the autopilot is 
1,100 feet above the terrain. This limitation does not 
apply to a coupled approach as cmlHmd in Uda apUibn. 
Before engaging the autopilot, the aircraft should be in tr^ 
and autopilot trim indices centered or smoothly floating 
hrough center. 


li 


NOTE 




G 

t 


When aileron or rudder trim is required for engine- 
out or other conditions, the autopilot should be dis¬ 
engaged, aircraft retrimmed and autopilot re¬ 
engaged. An out of trim condition of the aircraft, 
while on autopilot, can be detected by noting the ^ 

three axis indicator for a constant bar displacement I P 
or oscillation to one side. Also, a notice^le control I ^ 
displacement (aileron wheel or rudder pedals) indl- \ 
cates a need for autopilot disengagement and aircraft \ 
retrim. I 

If one or more of the three trim indices oscillate before the J 
autopilot is engaged but do not oscillate after engagement, ^ 
autopilot operation may be considered normal. 

2. Stabilizer Trim Operation - All Autopilot Modes 
When on autopilot, movement of stabilizer manual wheels 
may appear to be excessive, indicating a possible runway 
stabilizer. Any time the pitch bar is more than one bar 
width displaced from center the autopilot will continue to 
trim until the bar ia approximately centered. 

CAUTION 

If a runaway stabilizer ia suspected, disconnect 
the autopilot. DO NOT APPLY CONTROL COL¬ 
UMN PRESSURE TO COUNTERACT THE STAB¬ 
ILIZER MOVEMENT whUe on autopilot as this 
may cause more than one bar width displacement 
of the pitch bar and continued operation of the 
stabilizer trim system. 

The normal electric stabilizer trim motor is inoperative 
with the autopUot ON. The autopilot will accomplish auto¬ 
matic pitch trim by means of a small electric motor in the 
pedestal moving the normal stabilizer trim wheels and 
cable system. 

3. To Fly a VOR Course 

a. Set course knob on captain's FPI to desired course and 

tune VOR frequency on 1 VOR receiver. ^ 

CAUTION 

Whenaver captaimlssusUig^cif2"VOR receiver 
(switch in DEV #2 position)r^the* captain kHcT' 
first officer must'set'both FPI ItidlgSlors 

to the"samel course selection. not on the same 

selection, erroneous information will be fed into 
the autopilot and Flight Director systems. In the 
DEV #2 position, _the first of ficer 's TO-FROM flags 
will be inoperative^ 
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AUTOPILOT PftOCEOURES 

With the VOR DEV flclected to #2, the auto- 
pUot, Flight Director and captain's VOE needle 
will receive information as follows: 

(1) The selected course is controlled by 
captain's FPI course knob, 

(2) VOE displacement is controlled by 
first officer's FPI course knob. 

Place autopilot switch to AUTOPILOT. Turn aircraft to 
the desired intercept heading. Use the autocapture button 
or place Mode Selector to LOG/VOR for localizer capture. 

The autopilot, when ON, will operate the stabilizer to 
maintain trim. 

If holding an altitude is desired, place Altitude Hold 
switch ON. This cuts out the autopilot pitch trim wheel. 

NOTE 



The nAU-angle Capture button may be utilized 
for capturing a VOR radial, as well as an 
ILS localizer. Select the V/LOC mode for 
en route navigation after capture is completed. 




4, To Fly Pre-Set Heading 

T 




A. Fly aircraft (MAN mode or by hand) to desired heading. 

b. Set heading knob of the FPI to the desired heading. 

c. Place Autopilot switch to AUTOPILOT. 

d. Place Mode Selector to HEADING. 

e. Use pitch trim knobs for pitch control of autopilot. 

f To maintain a given altitude, place Altitude Hold switch 
ON. This deactivates the pitch trim wheels. 

CAUTION 

Since the autopilot air data sensor is 
shared by the No. 1 Flight Director the 
following procedure should be observed: 

When using autopilot manual pitch trim, 
turn off altitude hold on the No. 1 Flight 
Director. 


© To maintain a given altitude, place Altitude Hold switch 
ON and the command bar will provide altitude pitch inf or- 
^ mation. 

^ CAUTION 

J Wh en the captain is using the #2 VOR receiver 
iDBV switch in the #2 position) t^e captain 
first officer must set bath^F£^ c^rse^obs 
the same course selecUon,j|^^ey arejiot 
alike, an erroneous problem wl 

#1FLT. DIR^ and theMIBV 

ijficr's 


When the VOR DEV switch is selected to the 
#2 position, the autopilot. Flight Director 
#1, and the captain's FPI needle will receive 
information as follows: 

a. The selected course is controlled by the 
captain's FPI course knob. 

b. VOR displacement is controlled by the 
first officer's FPI course knob. 


2. To Fly PRE-SET Heading 

a. Set heading knob on captain's FPI to desired heading. 
Place mode selector to HDG. 

b. Adjust command bar, as previously described. 

c. If holding an altitude is desired, place Altitude Hold 
switch ON. This cuts out the Flight Director pitch 
command knob. 

CAUTION 



D. FLIGHT DIRECTOR PROCEDURES 


The following procedures outline how the captain !s (#1) 
system is to be used. 


1 


1 


These procedures also apply to the first officer's (#2) 
system when the Flight Director Command selector is in 
the ill position provided the first officer's Flight Director 
and #2 VOR are used. 

With the Flight Director Command selector in the 12 posi¬ 
tion, the first officer's Flight Director and #2 VOR must be 
used and captain's Command Bar is slaved to the #2 Flight 
Director system. 


Since the autopilot air data sensor is 
y shared by the No. 1 Flight Director, the 
^ following procedures should be observed: 

When using autopilot manual pitch trim, 
turn off altitude hold on the No. 1 Flight 
Director. 

AVM PROCEDURES 

Compare stabilized cruise AVM indication with the 
reading recorded in the log during the previous flight. 
If no previous log recording is available, the reading 
being recorded will be considered the initial normal. 

2. If an increase of 1. 0 mils or less is observed, it 
should be reported as an engineering note ONLY 
WHEN A PROBLEM IS SUSPECTED. 

.3. If the increase is more than 1. 0 mils, it should be 
reported as a malfunction. 


,1. To Fly a VOR Course 

a. Set course knob on captain's FPI to desired course and 
tune VOR frequency on #1 VOR receiver and identify. 

b. Place mode selector to LOC/VOR. Adjust pitch 
conamand trim to satisfy command bar when desired 
climb or cruise attitude is established. 
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'* ALTITUDE INFORMATION 


NORMAL OPERATIONS 
CRUISE AND DESCENT 


Monitor the areas around the windshield and engine inlet 
lip for indications of ice tliat will dictate use of anti-ice or 
de-icing procedures* Engine anti-ice should be on if RAT 
betwc on and -15* C with any visible moisture present. 

PRESSURIZATION SYSTEM 


ALTIMETER 

The first officer will advise the captain: 

When descending through 1000 feet above the last assigned 
altitude. 


With minimum rate sot, select field elevation and then adjust 
rate of cabin descent as necessary, 300 feet per minute is 
desirable. Monitor cabin versus aircraft descent rates anti 
advise the captain if the cabin differential will reaeli zero 
prior to landing. 

If maintaining pressurization is a proldetn, place equipment 
cooling switch to EAN ON to close tlie venturi valve. 

DESCENT PROCEDURES 

When starling descent, reduce thrust as nt eessary to main¬ 
tain aircraft speed below or To provide 

adequate bleed air for cabin pressurization requirements 
bold 75% RPM minimum on inboard engines* Close outboard 
throttles to idle if minimum thrust is desired, 

Eor descent with wing or engine anti-ice systems on, a 
higher thrust level will be required. Depending on flight 
conditions, either carry enough additional thrust on all four 
engines to keep ice off the engine inlet or advance two 
symmetrical engines at a time from ifllo to approx* fl0% 

RPM for 30 seconds and repeat with the other engines* Ttie 
degree of ice accumulation will dictate how often this latter 
technique will have to bo repeated. 


When reaching the altimeter transition levcl- 

When leaving 11, 000 feet for descent to or below 10, 000 
feet. 

Sot both pilot’s altimeters to local altimeter setting when 
descending through FL 100 or the lowest usable Right level. 

When resetting the altimeter, always approach the desired 
setting from a lower pressure value. Do not overshoot or 
bracket* Crosscheck altimeter indications frequently. 

ALTITUDE ALERT 

When descent is commenced* set the altitude alert system for 
each altitude assigned prior to final approach fix* Do not use 
beyond this point to avoid confusion of tones from the aural 
^ terrain warning system. 


NOTE 

With engine and wing anti-ice both on, the 
minimum RPM is 75'% on all four engines 
between 22, 500 ft. and GOOO fU I'or anti¬ 
icing descent with any engine inoperative, 
sec Engine Diced Air Limits, CJiaptcr 01, 
this Mandliook for limitations. 


Do not use spoiler speed brakes in Right except for emer¬ 
gency procedures when called for. 


CAUTION 

Do not exceed Mmo or and* 

if used, observe gear and Rap maxi¬ 
mum speeds. 

While in holding patterns, be cautious not to exceed bolding 
pattern maximum airspeeds* 

When use of rain clear is anticipated, turn it on early to dis¬ 
charge possible accumulated water from ducting; tJicm turn 
off if desired. If desired to coniserve ble( d air for rain 
clear, depressurize and turn the last turliocompressor off 
as early as practical, and keep anti-icing off unless 
required* 
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NORMAL OPERATIONS 
APPROACH AND LANDING 


7. GO AROUND EPR 


SET 


When cleared to descent prior to final approach, descend to 
1000 feet above target altitude using minimum thrust for exist¬ 
ing conditions. 

When a significant altitude change Is required at a high rate of 
descent use 190 KTS, flaps 30° and gear as desired. When 
reaching 1000 feet above the assigned altitude, adjust rate of 
descent so as not to go below the assigned altitude. 

FINAL APPROACH SPEED 


Set the EPR bug to the correct EPR for missed approach im¬ 
mediately after setting the IAS bugs. EPR setting will be 
determined by the engineer using the Takeoff Thrust setting 
chart for the existing airport conditions. 

ENGINEER 


1. CABIN ALTITUDE.CK 

2. REPLENISH PUMPS.CK 


Final approach speed for normal approaches is bug + 5 knots 
plus 50% of any gust value. 

On the abnormal approaches listed in chapter 03, where the 
procedure is to fly the approach at bug speed, use a final ap¬ 
proach speed additive of 50% of any gust value plus an additional 
_5 knots if the steady wind is 20 knots or greater, 

^ I 

LANDING PRELIMINARY CHECK LIST AMPLIFICATION 

PILOTS 

1. SEAT BELT SIGN.ON 


Since the replenish pumps may be needed to empty or reduce 
the fuel quantity in 2R or 3R, the answer should be the actual 
pump condition. 

3. CIRCUIT BREAKERS.CK 

Recheck the condition of all the circuit breakers on panels A, 
B, C and below engineer's desk. 

SCAT AND AUTOTHRUST 

Slow-fast pointers center when at the appropriate Vref speed 
for existing flaps. For example: 


Since it may take 15-20 minutes for the flight attendants to 
distribute the personal effects of the passengers, placing 
the seat bell sign on, in some cases, may precede the read¬ 
ing of this portion of the check list. 

2. LOGO LIGHTS.CK 

Turn lights on only during the hours of darkness before 
midnight. 

3. ANTI-ICE SYSTEMS.CK 

Check status of all anti-ice systems and turn off those 
which are not needed for descent and landing. 

4. EMERGENCY BRAKE PRESSURE.CK 

Note the amount of air pressure available for emergency 
brake operation. 

ii 

5. G.W. fii AIRSPEED BUGS.SET fit CROSSCK 


Flaps up 
Flaps 20 
Flaps 30 
Flaps 40 
Flaps 50 


Vref + 50 KTS 
Vref + 30 KTS 
Vref + 20 KTS 
Vref + 10 KTS 
Vref + 5 KTS 


Cross check the slow-fast pointers with IAS. 


If autothrust is to be used during the approach, it should be en¬ 
gaged when the slow-fast pointers are approximately centered. 
For best results, the aircraft should be in the approach con¬ 
figuration, with flaps extended. Autopilot and flight directors 
can be used in combination with autothrust, if desired. Throttles 
should be closely monitored during the approach, so that pilots 
can override or disengage autothrust if conditions warrant. 

Disengage autothrust not later than DH, by depressing either 
autopilot disconnect button. 


^ The engineer shall have available the estimated landing 
gross weight. The IAS bugs should normally be set to the 
^ boundary speed as determined from the cockpit placard. 

If landing weight is less than the lowest shown on the 
boundary speed placard on the aircraft, use the lowest 
speed shown as reference. 

6. ALTIMETERS.SET fit CROSSCHECK 

Set both barometric altimeters to current aitlmeter setting, 
approaching desired setting from a lower pressure value. 
Set bugs for barometric and radio altimeters: 

On instrument approaches the radio altimeter bug will 
be set to the HAT or HAA published for the approach to 
be flown. The barometric altimeter bug will be set to 
the DH or MDA published for the approach to be flown. 

On non-instrumented approaches the radio altimeter bug 
will be set to 500' and the barometric altimeter bug will 
be set to 500' above the airport elevation. 
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BASIC ILS APPROACH PROCEDURES 

Preliminary check list should be completed 10-15 minutes before 
beginning approach. Yaw damper switch ON. 


AUTOPILOT ILS APPROACH (AUTOCAPTURE BUTTON! 

Reference autopilot ILS approach diagram and Crew Coordination 
procedures 02. 51 section. 



Tunc localizer frequency on both VORs and identify. If localizer 
has co-locatcd DME, place DME normal-override switch in 
NORMAL position (this reduces DME range to 50 miles) and 
identify. 

Set inbound front course on both FPIs with FPl course knobs. 

This will allow fly to the needle sensing for either a front or 
back course approach. 

Extend flaps to 20* and maintain Bug +30 KTS minimum speed. 
Read Final check list. 

When cleared by ATC for an ILS approach: 

Remain on last assigned vectored heading if final approach 
course intercept is less than 45*, or 

Turn to intercept the localizer course at a proper intercept 
angle (less than 90“) if not ATC vectored, or 

If procedure turn is necessary, start turn 30 seconds 
past LOM (depending on wind). 

Extend flaps to 30“ and maintain bug + 20 KTS minimum speed 
prior to intercepting localizer course inbound. 

NOTE 

See Crew Coordination procedures outlined in 
Section 02. 01, this chapter. 

When the localizer needle starts moving from full deflection, 
maneuver to intercept the localizer course* 

When the glide slope becomes alive, extend landing gear and 
complete final check list. Start speed bleed. When glide slope 
is one dot above center, extend flaps to 40*, and continue speed 
bleed. 

I 

Upon reaching the LOM and at glide slope intercept* extend flaps 
to 50“, bug + 5 KTS minimum speed and establish rate of descent 
to remain on glide slope. 

When approaching the threshold, disengage yaw damper. 

ENGINE OUT ILS 

The basic procedures previously outlined are to be used along 
with the following: 


Do not use autopilot for back course 1L5 approaches. If approach 
is continued below 1100 feet above the terrain, autopilot must be 
coupled to both localizer and glide slope. 

Engage autopilot. Select either heading or manual mode for initial 
maneuvering. Heading mode is recommended. Manual mode can be 
used as an alternative or if the first officer is making the approach. 
When heading mode is used, the captain^s FPl heading knob controls 
heading information to the autopilot. 

Tune both VORs to ILS frequency and set ILS inbound front course 
on both FPIs. 

Depress the autocapture button. Check for capture button light 
illuminating and that the V/LOC and GS annunciators indicate arm. 

Use the pitch wheel for controlling descent. Engage altitude hold 
when assigned altitude is reached. If the captain*s flight director 
and the autopilot are used at the same time, altitude hold on the 
autopilot must be turned on first. 

When approaching final intercept, or when outer marker outbound 
extend flaps to 30 degrees and slow to a minimum of bug + 20 knots. 
If using the MAN mode, the turn control must be in the center 
detent, prior to localizer becoming alive, or capture will not take 
place. 

If aircraft is vectored through the localizer, pull out the auto¬ 
capture button. After the localizer is crossed and the localizer 
needle is fully deflected, again depress the autocapturc button 
to re-capture course. 

After localizer becomes alive, the aircraft will begin capture. 

The V/LOC annunciator will indicate on. If in heading mode* 
the mode selector will trip to the manual mode, and autocapturc 
button will remain in. 

After the localizer is approximately centered, wind integration 
will begin. The maximum crab angle is approximately 20 degrees. 

When the glide slope indicator is alive, extend the landing gear. 
When the aircraft Is one dot below glide slope, extend flaps to 
40 degrees, and reduce speed to bug + 10 knots. Just prior to 
glide slope centering, glide slope capture takes place. The GS 
annunciator will trip to on. Extend flaps to 50 degrees and 
maintain bug + 5 knots. Altitude hold will trip off. 



During the procedure turn or not later than passing the outer 
marker inbound, rudder trim should normally be used to relieve 
the pedal force. Use the rudder to prevent any severe yaw from 
developing when increasing or decreasing thrust. Keep the ball 
in the bank indicator as close as possible to center throughout 
the approach. 


Flap sequencing for a 2 engine approach differs from that of a 4 or 
3 engine approach. See 2 Engine Landing procedure on Other 
Emergencies Guide or refer to Section 03* 12* 



I 
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F, AUTOPILOT ILS APPROACH ^AUTOCAPTURE BUTTON) 

10. Desensitization of localizer and glide slope signals^ and air¬ 
craft bank angle reduction, begin at glide slope intercept. 

The maximum signal reduction is completed 1500 feet after 
glide slope interception. At this time^ localizer signals are 
reduced 50% and glide slope signals are reduced 75%. The 
maximum bank angle reduction is complete in one minute 
from 30 degrees to approximately 17 degrees. If strong 
crosswinds exist, and signal strength and bank angle is not 
sufficient to keep aircraft on glide slope or localizer, then 
resensitization can be accomplished. This is initially accom 
plished by placing mode selector to GS MAN, Later on, 
during the approach, if re sensitization is again desired, 
place the m^e selector to V/ LXDC, then GS MAN each time 
this action is required. Autopilot resensitization should not 
be accomplished after reaching the LOM or 1500 feet above 
the terrain, whichever occurs first. 

11. Approaching minlmums check the elevator out of trim light 
and the elevator index of the autopilot three axis trim indi¬ 
cator, for a possible out of trim condition. Be prepared to 
compensate for any out of trim condition that exists when 
disengaging the autopilot 

12. Disengage the autopilot when executing a missed approach, 
or not later than DH. 

G, FLIGHT DIRECTOR ILS APPROACH 

Reference Flight Director ILS Approach diagram and crew 
coordination procedures 02. 51 section, this chapter. 

Do not use the flight director when making a back course 
ILS approach. 

During the ILS approach, the pilot should guard against 
over concentration on the command bar. The approach 
should be monitored by reference to the basic ILS display 
on the FPL 

1. Engage both flight directors In HDG mode for initial 
vectoring, 

2. Tune both VORs to the ILS frequency and set the inbound 
front course on both FPIs. 

3. Set the FPI HDG cursors to the assigned ATC headings for 
proper flight director commands. 

4. Engage ALT HOLD when the assigned altitude is reached. 
Turn ALT HOLD off when changing altitudes. 

5. When approaching final intercept, or OM outbound, extend 
flaps to 30 degrees and slow to a minimum of bug + 20 knots. 

6. When localizer becomes alive, place mode selectors to 
LOG/VOR mode to follow capture command, 

7. After localizer is approximately centered, wind Integration 
will begin. The maximum crab angle is approximately 

15 degrees. Wind integration will temporarily be lost, if 
mode selector trips to SCAT mode from either LOG/ VOR or 
GS mode. It will take approximately 30 to 40 seconds to 
restore normal wind integration, once mode selector is 
again placed back in LOG/ VOR or GS mode, 

8. When the glide slope indicator is alive, extend the landing 
gear. When the aircraft is one dot below the glide slope, 
extend the flaps to 40 degrees and reduce speed to bug +10 
knots. 


9. When the glide slope indicator centers, place mode selector 
to GS mode, ALT HOUD will trip OFF, Extend flaps to 50 
degrees and maintain bug + 5 knots. ^ 

10. Disengage flight director when initiating missed approach or 
when landing is assured. 

H. FLIGHT DIRECTOR DISENGAGEMENT 

Disengage flight director when initiating missed approach or 
when landing la assured. 

1. Separate disengagement is provided each pilot by placing his 
respective mode selector to OFF, or depressing his auto¬ 
pilot disconnect button. 

2. When the autopilot disconnect button is used, that mode selec'* 
tor will trip to the SCAT mode. The command bar will indi¬ 
cate SCAT commands, instead of flight director commands. 

3. When the mode selector is placed in the OFF position, the 
command bar will retract from view. 

4. Either mode selector will trip to SCAT mode if power to the 
respective flight director computer falls. 

5. In the GS mode, a selector will return to SCAT if: 

a. DC power to the respective VOR fails. 

b. Respective VOR is rechanneled, 

6. The captain's flight director mode selector will trip to SCAT 
if: 

a* FLT DIR COMMAND switch is placed in the #2 position. 

b. DEVIATION VOR switch Is placed in the #2 position when 
captain's mode selector is in radio mode. 


NORMAL ALL ENGINE APPROACH AND LANDING 


1. Establish the downwind leg 1500' above field elevation with 
flaps at 30* and speed, bug +20 KTS, 

2. Turning base, extend the gear and position the flaps to 40*. 

3* On base leg, with speed at bug +10 KTS, complete the 
Landing Final check list and establish a normal rate of 
descent. 

4, Turning to final approach, extend flaps to 50* and alow to 
bug +5 KTS. Adjust sink rate so as to be stabilized in the 
normal approach slot as soon as practicable but no later 
than 500 feet above field elevation. 

5. Use stabilizer trim throughout approach to keep elevator 
forces near zero. Maintain speed at bug +5 KTS. 
Frequently cross check sink rate, pitch attitude and 
visual position of the 1000 feet touchdown target to 
maintain aircraft in the approach slot. 

NOTE 

The above sequence describes an approach from a 
downwind leg. A visual approach can be conducted 
from any final intercept angle. Program the speed 
and configuration changes so as to be stabilized in 
the approach slot 500 to 800 feet above the field 
elevation. 
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Technical information relative to a visual approach may 
be found in chapter 6 of the Flight Operations Policy Manual. 

WARNING 

THRUST IS NOT LINEAR TO THROTTLE 
MOVEMENT. KEEP ENGINES ''SPUN 
UP". DO NOT ALLOW EXCESSIVE SINK 
RATE OR SPEED CHANGE TO DEVELOP 
NEAR THE GROUND. SPIN UP TIME FROM 
IDLE TO TAKEOFF THRUST MAY TAKE AS 
LONG AS G SECONDS. 

> Commence flare and slowly reduce power so that throttles 
are closed at touchdown. 

CAUTION 

If the Dare is completed and touchdown 
does not occur, the back pressure on the 
control column should be eased off and 
the aircraft put on the ground by easing 
the nose down. Do not try to hold the 
aircraft off as floating will result, 

causing an excessive amount of runway 

to be used . Also, a hard landing will 
usually be made if back pressure is 
being applied at touchdown as this tends 
to drive the gear trucks into the grou id. 

Technical information relative to touchdown target may 
be found in chapter 6 of the Flight Operations Policy Manual. 

If the aircraft bounces or balloons, avoid extreme attitude 
changes and use the following steps to recover: 

a. Hold or re-establish a normal landing attitude. 

b. Add thrust as necessary to control the touchdown airspeed. 
(No thrust increase will be necessary if a shallow bounce 
or skip occurs). 

c. If bounce is high and excessive runway will be used to 
recover, execute a missed approach. A second touch-on 
may occur during the go around. Do not retract the 
landing gear until a positive rate of climb Is established. 

CAUTION 

Do not push over as this may cause another 
bounce and possibly damage the nose gear. 

Do not increase the pitch attitude above normal 
as this only increases the height of the bounce 
and could even cause the tail to strike the run¬ 
way. This results in a second hard touchdown. 

Be alert for yawing when advancing the throttles 
to takeoff position due to asymmetric thrust. 

6. Extend the spoilers immediately after the main gear 
touches down. At the same time, start lowering the 
nose wheel smoothly using a combination of elevator 
control and light braking action. Raise the reverse 
levers to the interlock position as soon as possible 
after spoiler extension and apply maximum reverse 
thrust as the nose wheel touches down. Refrain from 
hard braking unless necessary. 

a. Regardless of who is making the landing, the 
captain will actuate the Speed Brake Handle. 


b. If the first officer is the operating pilot, he will call 
"Spellers" and the captain will respond "Spoilers" as 
he pulls the handle aft. This will prepare both pilots 
for any aircraft pitch/roll reaction resulting from 
spoiler extension. 

8. Keep the wings level using the ailerons and maintain 
directional control with rudder. Brakes should be used 
if required to aid in maintaining directional control. 

CAUTION 

Do not use nose wheel steering at high speeds 
(above approximately 80 KTS.) 

10, The first officer should call "80 KTS" when the aircraft 
has decelerated to that speed during the landing roll. 

When reaching 80 KTS, smoothly decrease reverse 
thrust so as to reach Reverse idle at 40 KTS. Use of 
reverse thrust should be terminated after 30 seconds 
or at runway turnoff whichever comes first. 

11. When turning off the runway or when the landing roll 
phase is completed and starting to taxi: 

a. Check brake pressure 

b. Retract flaps and spoilers 

J. CONSIDERATIONS WHEN USING REVERSE THRUST 

Normal thrust reversing is outlined in the Normal 
4-Engine Approach and Landing portion of this section. 
There are, however, some other factors to be aware of 
when using reverse thrust. 

1. When in reverse* if corrective action is taken to main¬ 
tain directional control and it is not effective, return the 
throttles to Reverse Idle and stop the aircraft using 
spoilers and brakes. Stopping distances are based on 
using spoilers and brakes* without using reverse thrust 
on a smooth, dry hard-surfaced runway. 

If directional control is still a problem* it may be 
necessary to use forward thrust to re-^ign the aircraft 
with the runway* 

Loss of directional control on dry runways during land¬ 
ings or aborted takeoffs is characterized by the ability 
to control the heading of the aircraft but not its track. 
The problem centers around the cornering capability of 
the tires. 

Technical information relative to this subject is found 
in Chapter 6 of the Flight Operations Policy Manual. 

2. With one thrust reverser system not available, such as 
an engine out or a reverser system inoperative* first 
initiate maximum reverse thrust on th e symmetrical 
engines. Then apply reverse thrust, if needed, on 

the remaining engine as directional control will permit* 

3. When reverse thrust is needed and only asymmetrical 
reverse thrust is available, apply as much reverse 
thrust on the Inboard engine as directional control 

will permit. Utilize the outboard engine reverse thrust 
to the extent possible. 

4. Reverse thrust produces a "nose up" pitching moment. 
Proper application of braking and nose down elevatot; 
as reverse thrust becomes effective, will keep the 
nose wheel on the ground. 

5. DO NOT RETURN THROTTLES RAPIDLY FROM HIGH 
REVERSE THRUST TO FORWARD THRUST. This 
accelerate the aircraft because of the high residual 
when the engine returns to forward thrust. 
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NORMAL OPERATIONS 
APPROACH AND LANDING 


CROSSWIND LANDING TECHNIQUE 

Establiali a track on the extended runway centerline by 
crabbing into the wind* 

Maintain the crab angle until the landing flare is completed* 

As the flare is completed^ apply rudder to align the aircraft 
with the runwayj keeping the wings level by applying 
opposite aileron. 

As runway alignment is attainsd« ease off the back pressure 
on the elevators and put the aircraft on the ground* 

Use normal stopping techniques, keeping wings level with 
the ailerons, 

CAUTION 

Care should be exercised in the use of lateral 
control during the landing ground roll. Excessive 
aileron application causes a significant differential 
spoiler extension which induces spoiler yaw. 
Therefore, apply only the amount of aileron 
necessary in a steady and positive manner. 

ONE ENGINE INOPERATIVE LANDING 

A 3-engine approach and landing is the same ar a 4-engine 
with the following exceptions: 

During asymmetrical power condition, be alert on rudder 
to maintain directional control. Keep the ball centered 
and minimize use of ailerons for directional control. 

At the lighter gross weights, check that final approach 
speed. (Bug + 5 KTS) is V^ca above. 

TWO ENGINE INOPERATIVE APPROACH AND LANDING 


Check that Anti-Skid switch is ON and Nose Wheel Brake 
Switch is NORMAL. Both Anti-Skid Inoperative lights 
should bo out and all release lights should be on. Refer to 
Anti-Skid System Fault, Chapter 06.01, if the system is 
not indicating properly, 

6. FLAPS...DEGREES 

a. Call out the degree of flap extension, 

b. Check to assure the flaps are fully extended prior to 


landing, 

7. HYDRAULIC QUANTITY.CHECK 

Check fluid level in both hydraulic systems. 

ENGINEER 

1. FUEL PUMPS.MAINS ON 

Check that all boost pumps and main transfer pumps are on. 

2. CROSSFEED VALVES.CLOSED 


All crossfeed valves should normally be closed. If less 
than 1500 pounds of fuel remains in a tank with an inopera¬ 
tive main transfer pump, crossfeed the affected tank with 
the adjacent tank on the same side. Do not close tank line 
valve. 

P, CABIN PRESSURIZATION 

NOTE 

When use of rain clear is anticipated, it 
is desirable to conserve bleed air for rain 
clear so depressurize early and turn the 
last turbocompressor off as soon as practical. 

1* Standby to turn turbocompressors OFF in case of a go 
around. 


See cockpit OTHER EMERGENCIES GUIDE and 03. 12 in 
this Hancock for the procedure amplification. 

MISSED APPROACH PROCEDURES 

See Chapter 03. 12, this Handbook, for all engine, one 
and two engine missed approach procedures. Two engine 
go-around (missed approach) procedures are also in the 
cockpit OTHER EMERGENCIES GUIDE- 

LANDING FINAL CHECK LIST AMPLIFICATION 

PILOTS 

ALTIMETERS.SET & CROSSCHECK 

Crosscheck both altimeters for the same setting and 
check for any differences in indication. 

NO SMOKING.ON 

YAW DAMPER.CHECK 

Yaw damper may remain engaged during final approach 
but must be disengaged prior to the flare for landing. 

If large rudder deflections are required to maintain 
directional control such as during approach or cross- 
wind landing or when applied thrust is asymmetrical, 
disengaging Yaw Damper will reduce pedal forces, 

BRAKE & HYDRAULIC SYSTEM PRESSURES . , . .CK 
Check that both hydraulic systems are pressurized and 
that brake pressure equals or exceeds No. 2 system 
pressure. 

WHEN GEAR EXTENDED 

GEAR & ANTI-SKID.DOWN fit CHECK 

Check for three green lights on and all red gear and 
door lights out. If the main gear is extended manually, 
the door light will remain on. 


2. When cabin differential is reduced suid cabin altitude starts 
descending with the aircraft, turn a turbocompressor 
OFF, Turn the recirc fan ON when the runway is in sight. 
As the second turbocompressor is turned OFF, the equip¬ 
ment cooling low airflow light will come on. It is not 
necessary to place the equipment cooling switch to FAN 
ON unless the low airflow light remains on after landing. 

Q- WING FLAPS 

Leave wing flaps down during landing deceleration to 
provide additional drag. Retract, SCD, when taxi 
operation begins, 

R. AFTER LANDING CHECK LIST AMPLIFICATION 

CAPTAIN 

1* BRAKE PRESSURE.CHECK 

This should be monitored by the first officer during brake 
application after touchdown to detect any sudden loss of 
brake pressure available. 

2. RADAR fit TRANSPONDER..OFF 

Turn both radar and transponder switch OFF* Turning 
off the transponder will reduce ATC scope clutter. Turning 
off radar is precautionary measure prior to entering ramp 


area. 

3. FLAPS .UP 

4. SPOILERS.DOWN 

5. STABILIZER. 2* 

To minimize moisture entry into the tail cone area, internal 
portions of the stabilizer and to prevent inadvertent operation 
against the stops, set stabilizer to 2" nose up. 

6. PITOT fit WING HEAT.OFF 
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AFTER LANDING CHECK LIST AMPLIFICATION 
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ENGINEER 

, AUX HYDRAULIC PUMP.ON 

The AUX HYD PUMP Is placed to ON to provide #2 HYD 
SYS back-up for initiation of 3-ENG taxi-in procedure. 

. TURBOCOMPRESSORS.OFF 

. ALT PRESS SOURCES.CLOSED 

. RECIRC FAN.ON 

PRESSURE REGULATORS.AUTO 

This will allow the regulatorB to be opened electrically^ 
as a function of the landing gear aafety switch system* to 
keep aircraft depressurized on the ground* 

THREE ENGINE TAXI PROCEDURE 

.* When conditions after landing indicate it is practical, taxi 
to the station on three engines. 

!* Only #3 engine is to be shut down providing: 

a* Clear of runway. 

b. All engines in forward thrust. 

c. All remaining l^draulic pumps are functioning properly 
and the auxiliary hydraulic pump is ON and functioning 
normally. 

d. The generators on engines 1* 2 and 4 are operating and 
the electrical power system has been functioning 
normally. 
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NORMAL OPKRATIONS 
RAMP 


A. GROUND AIR CONDITIONING 

If an extensive delay is incurred waiting for gate spacej 
use one or both turbocompressors to supply fresh air. 

If exhaust fumes arc noted or the aircraft is positioned 
to be vulnerable to exhaust fumes, use recirculating fan 
only. 

B. TAXI ELECTRICAL LOAD REDUCTION 

Keep electrical load to a minimum for ramp operation. 

Prior to reaching the ramp turn off the fuel boost pumps. 

To achieve maximum passenger comfort, retain air 
conditioning systems during taxi as long as possible but 
do not exceed 36 KW generator load. 

Just prior to shutting the engines down turn off the Freon 
packs and recirculating fan. 

C. RAMP MANEUVERING 

When parking at jetway ramp positions, in order to ter¬ 
minate at the proper position, it is necessary to use a 
full turn on nose steering followed by a slight back-off 
of the steering wheel. During other maneuvering, to 
avoid excessive nose wheel tire wear, limit maximum 
turn to 56“ when possible. 

D. ELECTRICAL POWER CHANGEOVER 

When parked in position, shut down it3 and #4 engines. 
Leave #l at idle to provide electrical power until external 
power is connected. Check voltage and frequency of the 
ground power supply before selecting EXTERNAL POWER, 

If voltage or frequency is out of limits or if no external 
power is available, leave the switch in the OFF position, 
then shut down #1 engine. 

E. ENGINE SHUTDOWN 

Be sure the throttles arc fully closed and RPM has 
decreased to idle before placing start levers OFF. To 
assure proper turbine cooling, the engine should be oper¬ 
ated at idle speed for a minimum of o ne mi n ute before si^ tt- 
down. For this purpose all operation "aT RPM of 
below may be considered ^ “ 


CAUTION 

DO NOT operate the emergency 
IGNITION STATIC INVERTER FOR 
MONITORING EGT EXCEPT AT 
STATIONS WHERE NO GROUND POWER 
OR PERSONNEL ARE AVAILABLE. 

F. SECURE COCKPIT, CHECK LIST AMPLIFICATION 

CAPTAIN 

1. PARKING BRAKE ... ON 


5. RADIOS . . . OFF 

Turn essential and normal radio switches off. 

FLIGHT ENGINEER 
L AUX. HYD. PUMP . . . OFF 

2. FUEL PUMPS . . . OFF 

The fuel boost and transfer pumps are to be turned off 
prior to electrical power changeover. 

3. FLIGHT RECORDER . . . OFF 

4. FLT TERM-WATER PUMP . , . OFF 
Turn pump OFF at flight termination only. 

5. FLT TERM-OXYGEN SYSTEM . . . OFF 

Close the oxygen supply valves on the passenger and crew 
fixed oxygen cylinders. 

G. FUEL FLOW INDICATOR SYSTEM 

To increase the service life of the fuel flow transmitters, 
open the four FUEL FLOW IND. circuit breakers on 
breaker panel A . 

H. WING ICE LIGHTS 

During the hours of darkness, after the engines are shut 
down, the wing ice lights are turned on for area illumination. 

I. BATTERY SWITCH 

Place the battery switch to NORMAL, This will connect 
the charger TR to the battery. (Ground personnel will 
turn the battery switch OFF at flight termination,) 




2. EMERGENCY EXIT LIGHTS . . . SHUT DOWN 

The emergency DC bus must be powered prior to placing 
the switch to shutdown. 


3. ENGINE AND WINDSHIELD HEAT . . . OFF 

4. BEACON LIGHTS . . . OFF 

Turn light OFF after the last engine is shut down, day 
or night. 
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NORMAL OPERATIONS 
HOLDING PATTERNS AND 
INSTRUMENT APPROACH PROCEDURES 


HOLDING PATTERNS AND PROCEDURES 


Entry into Holding Patterns 


STANDARD PATTERN 


NON-STANDARD PATTERN 


(T^arallel Procedure 

Parallel holding course, turn 
left, and return to holding fix or 
intercept holding course. 

(? Vrear Drop Procedure 

Proceed on outbound track of 30' 
(or less) to holding course, turn 
right to intercept holding course, 
fj ^irect Entry Procedure 

Turn right and fly the pattern. 




( pParallel Procedure 

Parallel holding course, turn 
H^ht ar,d retyjtt- to holding fix o r 
BOUND intercept holding course, ~ 

*^^^ f2^ear Drop Procedure 
"^^^Proceed on outbound track of 30" 
(or less) to holding course, turn 
left to intercept holding course. 
f3 )Direct Entry Procedure 


TWA HOLDING PROCEDURES 


A. AIkkvc 14, 000' hold clean, use chart speed but not above 
TAA rnoKimum speeds without ATC approval. 

B. 14, 000'and below; 

1. Flaps 20 Bug+30 

2* Should a prolonged hold be anticipated, consider 
holding clean. (Bug + 50 minimum.) 

FAA MAXIMUM AIR SPEEDS 

A. Holding in holding pattern - Arrivals. 

1. Thru 6, 000' MSL - 200 KTS IAS 

2. Above 6, 000* thru 14, 000* MSL - 210 KTS IAS 

3. Above 14, 000* MSL - 230 KTS IAS 

B. Climbing in holding pattern - Departures 
310 KTS Maximum 

Speed limited by buffer zone around holding pattern. 
Limit speed to 250 KTS. below 10, 000*. 


PILOT ACTION 

s - 

A. Speed should be reduced to the appropriate FAA maximum 
holding speed or less, within three minutes of holding fix ETA. 

B. Make all turns during entry and while holding at: 

(1) 3' per second or. 

(2) 30' bank angle or. 

(3) 25" bank angle using a flight director system; use which¬ 
ever requires the least bank angle. 

C. Compensate for known effect of wind, except when turning. 

D. Advise ATC immediately if increase in airspeed is neces¬ 
sary due to turbulence, or if unable to accomplish any pari 
of the holding procedure. 

TIMING 

A. Inbound Leg 


14* 000 MSL or below 

Above 14, 000 MSL 

1 Minute 

1 1/2 Minutes 


The initial outbound leg should be flown for 1 minute or 
1 1/2 minutes (as required by altitude). Timing for sub¬ 
sequent outbound legs should be adjusted as necessary to 
achieve proper inbound leg time. 


B, Outbound timing begins over or abeam the fix whichever is 
later. If the abeam position cannot be determined start 
timing when turn to outbound heading is completed. 


EXAMPLE OF DME HOLDING 


Clearance: 


Example I: 

Hold East of the Westville 21 mile DME fix on the 

087 radial of Chicago Heights, 4 miles legs, 

END 

right turns. |^tbound leg 

.25 - 


« 7 ®- 


> ai NM 


A ^ 

j WESTVIlit 


1 


Where the DME holding pattern is on the side of the fix awajf 
from the VORTAC, the end of the outbound leg is the DME 
fix plus the leg length (21 + 4 - 25). This would also be true 
if the clearance specified left turns. Mileage shown in Uie 
pattern indicates leg length is added to fix mileage. 


Example 2. 

Clearance: Hold WeMt of the Marengo 24 mile DME fix on 
the 090 radial of Rockford, 4 mile legs, 
right turns. 

-24 NM-H MAWgNGQ 

A V 100 

90 ®-^ ^ 



END OUTBOUND LEG 

Where the DME holding pattern is on the side of the fLy 
toward the VORTAC, (between the fix and the VORTAC), 
the end of the outbound leg is the DME fix minus the leg 
length (24 - 4 « 20). This would also be true if the clear¬ 
ance specified left turns. Mileage shown in the pattern 
indicates leg length is subtrBeied from fix mileage* 


NOTE 

DMF holding is subject to the same entry and holding prcK;cdures that are normally used. 
exrJpl that distances (Nautical miles) are used instead of time values. You mav he in¬ 
structed to hold oh a specified radial or an airway radial. _ 
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* INSTRUMENT APPROACH PROCEDURES - ALL ENGINES OR ONE ENGINE INOPERATIVE 


30 SECONDS PAST FIX START 
PROCEDURE TURN (DEPENDING 
ON WIND). 



GS. ALIVE 

• GEAR DOWN 

• COMPLETE FINAL 

CHECK LIST. 


• FLAPS 30** 

• BUG ^ 20 KTS 

MINIMUM. 


• ONE DOT BELOW G^S. 

• FLAPS 40** 

• BUG + 10 KTS MINIMUM. 


FLAPS 20” 

> BUG + 30 KTS 
MINIMUM 







- 

FINAL FIX 

G.S. INTERCEPT/^ * ^ 

FOR STRAIGHT IN APPROACH 

• FLAPS 50** 

• BUG + 5 KTS. 

• ESTABLISH RATE^OF DESCENT 

TO REMAIN ON GLIDE SLOPE. 

NOTE^ ONE ENGINE INOPERATIVE APPROACH ^ 
MINIMUM SPEED BUG + 5 KTS BUT NOT 

LESS THAN V„^^ (134|. 
fnca 



MM 


PRECISION APPROACHES 

fits - PAR} 


TOUCHDOWN 
TARGET 1.000 FEET. 



2-ENGINE INOPERATIVE APPROACH 


3 . 


INBOUND TO FINAL FIX FLAPS 20** - BUG + 30 KTS. 

(NOT LESS THAN 160 KTS*. 

AT THE FINAL FIX - GEAR DOWN. (CIRCLING APPROACH 
GEAR UP UNTIL TURNING FINAL.) 

ON APPROACH PATH; MAINTAIN FLAPS 20** BUG + 30 KTS. 

(NOT LESS THAN 160 KTS.* UNTIL COMMITTING AIRCRAFT TO LAND. 


CIRCLING APPROACH 
MAKE INSTRUMENT APPROACH WITH 
FLAPS 40** AND BUG + 10 KTS. 
INTERCEPTING VISUAL APPROACH 
'*SLOT'* FLAPS 50 BUG + 5 KTS. 


FLAPS 30° 
BUG * 20 KTS. 
MINIMUM^ 



• FLAPS 20” 

• BUG + 30 KTS. 

MINIMUM 




OVER FINAL FIX 

• GEAR DOWN 

^ • FLAPS 40 

\ • BUG * 10 KTS 

^COMPLETE FINAL CHECK LIST 

'• BEGIN DESCENT 

• NOTE TIME. 

FINAL FIX. ^ 





CONDITIONS MAV 
WARRANT GEAR AND 
FLAP EXTENSION 
PRIOR TO FINAL FIX. 




NON PRECISION APPROACHES 

/VOR - IOC - ADF - ASRJ 


■'‘"’intercepting visual 

APPROACH ^ SLOT'' 
FLAPS SO** BUG + 5 KTS. 




BEWARE OF 
UNDERSHOOT 
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TRANS WORLD AIRUNES 

CONVA/R 880 

FLIGHT HANDBOOK 


INTRODUCTION 

This Flight Handbook contains information, limitations and pro¬ 
cedures to be followed for safe and efficient operation of the TWA 
aircraft. Good judgment is expected in instances where the 
recommended procedure does not cover the situation. 

This Handbook is the property of TWA and is not to be made 
available to persons or agencies not affiliated with TWA unless 
authorized. Refer to the TWA Management Policy and Procedure 
Manual for information regarding control of this publication. 

ASSIGNMENT 

Copies of this Handbook will be assigned during initial training. 
Assignment of additional or replacement copies and policy re¬ 
garding crew member responsibilities relative to availability 
in flight are outlined in the TWA Flight Operations Policy Manual. 

REVISIONS 

Revisions are numbered and issued in consecutive order. Each 
revision includes a Transmittal page. The page includes a 
resume of major changes to aid in determining the extent or 
significance of the revised material. Transmittal pages are 
also used to control the deletion of teletype messages and oper¬ 
ational bulletins obsoleted by inclusion of their subject material 

into the main body of this Handbook. 

\ 

Yellow pages are used to describe system modifications or pro¬ 
cedural changes planned for, but not yet applicable to, an entire 
fleet. When the change becomes standard, the appropriate 
white page is revised and the yellow page deleted. 

The person to whom this Flight Handbook is assigned is respon¬ 
sible for keeping it current. Revised pages are to be inserted 
as soon as possible after they are received. A Transmittal 
Record page is provided and must be maintained. 

REVISION SYMBOLS 

^ Indicates beginning of more than one line of revised 
or new material. 

^ Indicates end of more than one line of revised or new 
material. 

Indicates only one line, or portion thereof, of revised 
or new material, 

^ Indicates deletion of material. 

* * * Indicates end of section. 

PAGE NUMBERING 

Each page number is composed of three segmedts as described 
below: 


Chapter 

Number 



Section 

Number 


Individual Page 
Number 


Each page is also dated; the date is changed each time the 
content of the page is revised or altered. 


INDEXING 

Each chapter index shows all section and paragraph titles in the 
order they appear in the Handbook. A page date is provided for 
each page number to assist in checking for proper page content. 
New index pages are provided in revision transmittals when 
revised pages require subject titles to be rearranged. Index 
pages are also issued quarterly to update page dates for pur¬ 
poses of checking content. Requests for missing pages should 
be directed to: Publications, 1307 Baltimore, Kansas City, 
Missouri, 64105, 

A separate lab and index are also provided for Flight Operations 
Training Bulletins currently applicable. The index is revised 
as bulletins are issued or deleted. 

FORMAT 

This Handbook is designed to meet the needs of the operating 
crew relative to preflight, inflight and post flight operations. 
Format and content is arranged so that each crew member can 
easily and quickly locate specific procedural coverage or neces¬ 
sary system information. 

Material that is basic theory or of an initial training nature is 
omitted so that the operational portions of the aircraft systems 
can be more easily referenced. 

Chapter 01, 02 and 03 contain the operating limitations, normal 
and emergency procedures. These chapters cover pertinent 
FA A Approved Flight Manual limitations, general and specific 
normal operating procedures, normal and emergency check 
lists together with their amplifications, and a listing of system 
specifications in quick reference form. 

Chapters 04 through 11 cover operational information about the 
aircraft systems. Each of these chapters is arranged identi¬ 
cally to aid in quickly locating needed data. The chapter index 
lists each separate procedure or illustration. The type of 
information found in each section of a chapter Is outlined below: 

Section .01- Additional Procedures 

Contains specific additional procedures, supplemental oper¬ 
ating techniques for situations where normal complement of 
equipment is not available, useful system operational analy¬ 
sis methods and correction data needed to operate in an alter¬ 
nate mode. 

Section . 02 - Controls and Indicators 

Provides illustrations of each general type of control and 
Indicator related to systems covered in the chapter. In¬ 
cludes brief description of normal function of control. 

Shows specific nomenclature and location of the controlling 
electrical circuit protection. 
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NORMAL OPERATIONS 
SYSTEM SPECIFICATIONS 


^RCRAFT PERR)AMANCE 

-^^Veights 

Maximum Taxi 
Maximum Brake Release 
Maximum Landing 
Maximum Zero Fuel 
Fleet Average Operating 


Air Load 
Limit 

IAS - Knots 


185, 0001 

184, 500# 

155, 0001 

117, 000# 

See chapter ifiOv ^ 
this handbook* iK 


Windshield Anti-Fog System 
inoperative below 10, 000 ft* 
pressure altitude or at any 
altitude where birds are 
likely to be encountered 


300 


Buffet 

Limit 

Ind* - Mach 


Not appl. 




MINIMUM AIRSPEEDS 

IAS KTS at Max C. W. except where noted. 


3 


MAXIMUM AIRSPEEDS AND MACH NUMBERS 

Air Load 
Limit 
lAS-Knots 


Maximum Operating 
Limit Speed 
<^mo “mo) 

Mach/airspeed warning 
bell approx* 23,000 ft* 

tV-ol3)rtB-“mot- 

*015 Mach) 

Landing gear limits 

Main gear only extended 
Noea gear extended 
Gear retraction 

Flap extension 

20 * 

30* 

40* 

50* 

Maximum maneuvering 


Buffet 
Limit 
Ind* -Mach 


Stabilizer Jammed in 
nose up condition (Spoiler 
selector switch in NOSE 
DOWN for trim). 

Speed stability system 
inoperative 



Vj, Vj. and Vg 


Best Angle of Climb - 2 or 
3 Engine at Takeoff Thrust 

En Route Climb - 2 or 3 
Engines at Climb Thrust 


See G*W. Data section, 

B80 Planning and Performance 
Manual* 


V2/Vr,,+ 60 


See En Route Climb 
chart, chapter 01, this 
handbook* 


Minimum missed approach 
speed, 4 or 3 engine (If IAS 
below, accelerate to) 145 


um approach speeds 
till landing assured: 

or 3 engine 


Bug + 5 kts* but not 

less than (134) 

mca 

160 


154 


See graph 
chapter 01 
this handbook. 


Bopdary Speed (1* 3 x Vbq) 
at Landing Weight 

Stalling Speeds - Power on 
or off 


Takeoff^eight - No Flaps 151 
T. O/Mlght -20* Flaps 142 
l^anding Weight - W Flaps 139 
Landing Weight Flaps 131 
Landing WeJ^-30*FUpa 130 
Limding weight - 40*FIaps 120 
Lading Weight - 50* Flaps 128 

MINIMUM CONTROL SPEEDS 

IAS KTS, Critical engine! s) inoperative, remaining engines 
at Takeoff thrust, S* L. and most critic^ temperature* 


3 


Emergency descent 

375 

.78 

AU other conditionB 

335 

*73 

Auto Pilot 

^mo 

“mo 

Landing light extensiem 

290 

Not appl* 

Fuel Jettisoa 

V 

^mo 

Hno 

Limiting Takeoff or 
landing tailwind 

10 kts. 

Not appl* 

CrosBwlnd Compoaetit 

29 kts. 

Not appl* 


''meg 


(Two Engine) 


123 

134 

159 


’^DEPARTURE AND ARRIVAL SPEEDS 

If the minimum safe airspeed for any particular operation is 
greater than the maximum speed prescribed in this paragraph, 
the aircraft may be operated at that minimum speed. 

Airport traffic area or 

beneath lateral limits of 

terminal control area 200 kts* 

Below 10,000 ft. alUtude 250 kts. 


Oct-6-71 


02.75.01 












TRANS WORLD AIRUNES 


LIMB AIRSPEED 


CT. RPMn-iTYPE liCONDmC»4 


£ 'in I- 


1 ) V nBdJf KS*?. 

r . 1 Cl 

EGT ®C. 

o,;-r 

ririi^rTfi S’ 

Starting 

550 

Takeoff (5 minutes)c 

'o^V X <: .i> Y*ifrnur;i 

632 VV r 

Climb (Continuous) 

560 

Cruise 

fiu "'535 Sl abytkqK gnilliiH 

RPM % 

Do 

103 


3RMAL OPERATfOa^S ' > tl MVirW^' 

;^,8|ac i pc ^8^.. . - ViJtrjQW 

RCRAFT performance ICont'd) i 

JDllitl b£.oJ liA 

PiilN.I 

\i 

ni'jjp (ji bloidabniV/ 

000 .Oi *vij5'i;^f^on. 

LIMB AIRSPEED vl^^SSO ktsi IAS ‘ 

till attaining 80 
(nn: (Mach then maintain 

0. 60 Mach. 

URBULENCE TARGET SPEED * ^ 280 lAS/Mach bBO - . 84 ^AI 

AXIMUM TEMPERATURE FOR ., / :V 

TAKEOFF^^OR LANDING 3 S. L. to 2500 ft. - 120® F 

‘ ' Above 2500 ft. - See temp¬ 

erature limit graph, section 
01. OTithla handbook; 

-■/ m"ir:T ^j:;T n? ;rjj,n:iT £ 
AXIMUM CERTIFICATED AIRCRAFT 
ALTITUDE Ul, 000 ft.itO oiudJI r ! 

n'^l ■ Jau-jflV oirii O Jb 

JGINE LlMlTATIONSp(Max. Limit Unless Otherwise Noted) 

ngine thrust rating. Sea Level, standard day, no air bleed or 
jwer extraction. fnirrahixi ’ : 

y/ii :l} oni^;i-> C ‘10 ^ .tJL-'.iqr. 

Takeoff static thrust, lbs. 11; ZOObtsI 

Takeoff thrust time limitation,dDao rqqi: rMuziimlJi 
minutes 5 :o^'iut;c:.^ ;^.^ibfud jii: 


NOTE ^ 

Whenever a TYPE 2 limit is eJ^frdedr.O^HS^ T^AHDRIii X 

Flight conditions permitting, use the engine ciTHDiav/ .X 
failure procedure. Continued engine operation 
at Idle only is permitted if it Is Imi^drStive'thht^*^ 
electrical or hydraulic power is required 

,i 01 ueceioH oa-a’iU i]i'niixr.IA 

Note In the logbook the highest indicated value 
and the approximate time (in seddr/dsI^fengiiiei^GWl 
was operated above the limit. 

tW*0i- .S'lJ jnifiiiixf JJI 

If during engine starting an engine exceeds a 
X* *pY^ Z^condition, shut thi'ien^lne down.‘*'^A Js>*»rd 
..k'Dtfbrx-d r'Jjjr 

OIL SYSTEM 

cniA sasa^^aniA mut/.i/am 

NORMAL SERVICE LEVEL INDICATED 
- QUANTITY zit\ 3.0 gals. 

nui j. z^d 

.i^.rMIIRfiUM IND^C/V^Epi QUANTITY BEFORE 
- ■ engine START'—2. 5 gals. 

MAXIMUM ALLOWABLE OIL CONSUiA^<*J miixaM 
' RATE r Jirquart/hr. 

MAXIMUM OIL TEMPERATURE ' l49*C 

y n :m s V/ b oq %-i i u' H'js M 

OIL PRESSURE LIMITATIONS ji rjon £:i3 

:^NE tU . + f,C - £ + seqtion 02. 76 

— cin ^ — Ojn 

OIL PRESSURE WARNING LIGHT ON @ i2‘t»Sl or belowj 

OIL PRESSURE DURING STARTING:timi! •n ;»3 gnifiesitive indi- 

cation within 

rTf. b?b.iiPT/£ tusj niu^O secs, of 
LV. btjbns^xi* uacepfiine rotation 

ill . OTS j -isoO \ 

FUEL SYSTEM / 

noianuix:* qjir-j 

(All weights based on 6, 7 LBS/GAL.) 


id: cVl - Iron^lr. I' 

^t-l NOTEc l^ ’'*;!' -MbioVV Xi .T 
Whenever a TYPE l limit is exceeded:gnibnaJ 
Itl ^nibnuJ 

Flight conditions permittin'^^ ret^d the throttle 
below the limititqurr^Ot^ • ‘.diJeW 
ti:ir 

Note in the logbook the highest indicated value 
and the approximate tlm'e (fniseconds) engine'wadi^fM 
t u.ii^ opei^ted abOvei^the limitfl fMalntenance actlbnSI .'I <iAl 
required^kt^destinatlon whenever a TYPEril limits. 1' Si 
has been exceeded. 

EOT, RPM - TYPE 2 CONDITION 

I'C- 

EGT ‘C. 

{tfil (fir-suH ov.T) 

Starting 660 or 600 for 25 secs. 

2 u 2 H'ia .lAvuuiA QUA r*ih rni AS"ic^ 

Takeoff 650 for 15 secs. 

lol *jti2 ;»dT II 

bLidi-^ioatviq io7 orUOS for 5 secfl.tco-ta 

iiiumifiini xarit jg rtd y.^n. Jic'O'uu siir 

■lo it'j’JG "SltltS'lJ i'lOUHA 
lo EtLiiiii it liJiiomd 

EiJj nn: lb: io 11,; t.: to 

.ajjt OdS ,ii 000 Oi 


FUEL GRADE ^ 

<112 

01 ao) 

FUEL TANK^bAPACrriES 
(Usable FueD'J 

.jJoarO;n;d ami 

1 & 4 Replenish each 

1 A 4 Main each 

'^'^2 & 3 Replenish each 

2 & 3 Main each 
Total 

. avf. 

FLfEL TEMP 

. jr. At Engine o.:i^ 

-fl'pi > At Fuel Tank 

FUEL JETTISON tlA,TE 

‘^^‘l^iriEtoUAL FUEL^AFTER 


Contact Nearest TWA Dispatch 
office for approvedlfuel 
listing. ^01 

<i£iriyvut*nijm xnuaiiXiiM 
LBS 

4, 140 

n; li^jrnrnci';‘j'li'iU feiS 
4^685) noiiiiiriUD qu oeoii 
HdOVi ri lioJiWfe loJQ^iIoa 
9, 388 .( uriJ 'lot IVffOCl 

10, 578aV a viiiidcJa bf)Liq£ 
:IVirs*ioqon£ 

71, 582 

Jnuosob ■^DUdgiomT 
luimjlbnoy 'iod:o iiA 

0®Cto+71"C tnlid cJuA 

-■ 40 “C to+ 54^0 snibuc .1 

805 Lbs/Mln/^Tahfc "*1 

*io DoujinT ^nijiniLi 
liniv/litjf 9 nib nut 


COMPLETE JETTISONING 11, 390 Lbs. 


-Iqqu :otl .a->( P\ 

FAA RESERVE 

TWA RESERVE 


jrjonoqmoO hniwaao^O 
5,000 Lbs. 

2. 000 Lbs. 


2r75rf)2:" 

t IJ .Oi , i,0 
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FUEL SYSTEM ICont’d) 

TAXI FUEL 

L 000 Lbs. 

NOSE BRAKE MODULATOR ACCUM 
PRELOAD 

EMERGENCY AIR BRAKE BOTTLE 

200 PSI 

NOTE 




ORD (1 GOO-1600 lociil time) and JFK 


Full Charge 

3000 PSI 

add 500 Lbs» 





Minimum Dispatch 

IGOO PSI 

AIR CONDITIONING AND PRESSURIZATION 





PASSENGER WATER SYSTEM 


TURBOCOMPRESSOR 



Speed 

Normal Maximum 

(RPMI 

49, 000 

Tank Service Capacity 

OXYGEN SYSTEM {PSI@70®P BOTTLE TEMP) 

50 Gallons 

Maximum Allowable (Manual 

Shutdown) 

51, 000 

NORMAL PRESSURE PER BOTTLE 

1800 PSI 

Ovcrspccd Trip Approx* 

55, 000 

CREW - MINIMUM FOR TAKEOFF - 
PER BOTTLE 


CABIN PRESSURE CONTROL 


Fixed 

900 PSI 

Cabin Altitude Warning Horn and 

High Alt. Light on above 

10, 000 feet 

Portable 

PASSENGER - MINIMUM FOR TAKEOFF - 

1750 PSI 

Automatic Controller Control Limit 

6. 3 PSl 

PER BOTTLE 


Pressure Regulator (outflow valve) 


Fixed 

1250 PSl 

Functions 



Electric Relief 

Emergency Pneumatic Relief 

8. 1 PSI 

6. 5 PSl 

Portable 

1750 PSI 

Altitude Limit Control (AUTO) 

MANUAL TEMP. CONTROL DUC'I' LIMIT 
SWITCHES MAXIMUM 

13, 000 + 2, 000 ft. 

160" F 

OXYGEN AVAILABLE - MINUTES AT MINIMUM DISPATCH 
BOTTLE PRESS @ 14, 000» CABIN ALT. BASED ON COCKPIT 
CREW OF 4 AND CABIN CREW OF 4. 

Cockpit Crew on Normal 

MAX. EVAPORATOR AIR IN TEMP. WHEN ALTERNATE 
PRESSURIZATION SOURCE IS USED HO'F 

(Supplemental Mask) 

Cockpit Crew on 100% (Supplemental 

134 MINUTES 

HYDRAULIC SYSTEM 


Mask) 

17 MINUTES 

SYSTEM PRESSURE and H2 3000 

+ 100 

Cockpit Crew on Emergency 



-300 PSl 

(Supplemental Mask) 

14 MINUTES 

FLUID QUANTITY (SYSTEMS PRESSURIZED) 


Cockpit Walk-A round Bottle 

14 MINUTES 

Cockpit Gauges 

Sight Gauge 

Cabin Walk-Around Bottles 
(Supplemental Outlet) each 

146 MINUTES 

tfl #2 




1.5 Gal, 4, 5 Gal. 

FULL 

Flight Attendants plus 100% 


1.0 Gal. 3.2 Gal REFILL 

(Min Dispatch) 

AUXILIARY PUMP PRESSURE 1900PS1 (MIN) 

Passengers 

DE-ICING AND ANTI-ICING 

LEADING EDGE AND DUCT SPACE TEMP. 

25 MINUTES 

HIGH PRESS. SYSTEM REL, VALVE 

3500 + 100 PSI 

EXCESS HEAT LIGHT ON. 


MAXIMUM FLUID TEMP 

80" C 

WING ANTI-ICING TEMP. (Skin 

Patch Sensor) - 

350" F 

ENGINE PUMP LOW PRESS WARNING - 




Approx. 

1250 PSI 

WING DUCT SPACE TEMP 

300"F 

ENGINE PUMP PRESSURE MIN. 

2700 PSI 

FUS DUCT SPACE TEMP 

150“F 

SYSTEM ACCUM, PRELOAD (#1 and #2) 

BRAKE ACCUM, PRELOAD 

000 PSI 

000 PSl 

TEMPERATURE RANGE FOR USE OF ENGINE ANTI-ICE IF 
VISIBLE MOISTURE IS PRESENT, 

Takeoff 41'^F and Below 

GEAR ACCUM. PRELOAD 

900 PSI 

In Flight (RAT> 

-]5"C to +5"C 

MLG BRAKE MODULATOR ACCUM, 




PRELOAD 

300 PSI 




AufT-lB-72 


02. 7ri.03 
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ECTR1CAL SYSTEM 

)NSTANT SPEED DHIVE 

Operating RPM Range <For 400 CPS) Idle or Above 
Under Speed Switch Operates (CPS) 350 to 3fJ5 CJ^S 
C. GENERATOR 

Voltage 115 + 2 Volts 

i’reqnency 100+4 CPS 

Power - KVV/Amps 


Continuous 

Five minute overload 


36 KV^ / lU amps 
50 KWy 150 amps 


Orr scale readings, other than momentary 
surges, require immediate load reduction. 

TERNAL POWER (Prior to ronnncling to Syrc. Bus) 


Voltage 

Frequency 

C. POWER 

Battery 

Rating 

Voltage 

Main T-R Units 

Voltage 

Rating 

ERGENCY EQUIPMENT 


115 + 4 Volts 
400 + 9 CPS 


13.5 amp/hr. 
22 - 34 volts 


24-23 Volts 
50 amps 


ACUATION SLIDE 

limum Cylinder Air Pressures are as follows: 

Botllcj 1’emp (& 32” E 2400 PSl 

Bottle Temp @ 80”F 2300 PSI 

(intc'rpolatc for other temperatures) 


) 


) 



, 75. 04 


Aug-18-72 
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OIL PRESSURE ENVELOPE GRAPH 


NORMAL OPERATIONS 
SYSTEM SPECIFICATIONS 




m 

ENGINE RPM - % 



(4047) 


Au^73 


0275,05 
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ALL SPEED VS. BANK ANGLE 



0 10* 20® 30* 40* 30* 60* 70* 80* 

ANGLE OF BANK- DEGREES 


7S,06 


Aug-8-73 
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FLIGHT HANDBOOK 


EMERGENCY PROCEDURES - - 
General 

Use of Emergency Check List 
All Emergencies 
Silencing Aural Warnings 
Cockpit to Cabin Ciiimc Signals 


EMERGENCY CHECK LIST 


OTHEH EMERGENCIES GUIDE 


EMERGENCY CHECK LIST AMPLIFICATION 
Engine Failure 
Engine Fire/Overheat 

Double Engine Failure 

Engine Flight Start 

AC Power Loss 
Electrical Fire 

Air Conditioning Smoke 
Smoke Removal 

Cabin Pressure Loss 
Rapid Descent 

Runaway Stabilizer 

Anticipated Crash Landing/Ditching 

Fuel Dumping 

Brake Firo/Smokc 


- 03.0L01 
03.01.01 
03.01.01 
03.01.01 
03. 01.01 
03.01,01 
Oct-10-G9 


Alternate Braking 
CSD Malfunction Light 
Generator Overheat Light 

Asymmetric Spoiler Operation 
Jammed Spoiler Procedure 
Jammed Aileron Control Wheel 


Care for Victim of Electrical Shock 


- 03.05.01 
Oct-14-71 
03.05.02 
Oct-14-71 


Reverser Activation In Flight 
Cabin Wall Fire Considerations 


En Route Loss of Crew Oxygen Supply 


03,07.01 


Apr-lG-73 

03,07.02 


Artificial Respiration and External Heart 
Compression 


Apr-16-73 


- -03. 10.01 
03. 10.01 
03. 10.01 
Mar-13-72 
03. 10.02 

03. 10.02 
Mar-13-72 
03. 10.03 
03.10,03 
Scp-26-72 
03. 10.04 
03. 10.04 
Ort-n-71 
03, 10.05 
03. 10.05 
Oct-12-71 
03.10.OG 
03. 10.OG 
Oct-14-71 
03. 10.07 
Oct-12-71 
03. 10.08 
Oct-12-7J 


REJECTED TAKEOFF CHART 


EMERGENCY LANDING/EVACUATION 
Evacuation Alarm Policy 

General 

Evacuation Signals 
Escape Routejs 
Evacuation Plan 
Communication 
Before Landing 
Landing Area Evaluation 

Poet Landing 
On Ground 




EMERGENCY 

PROCEDURES 


03. 12.08 
03. 12.08 
03, 12.08 
Apr-27-72 
03. 12.09 
03. 12.09 
03.12.09 
03.12.09 
Aug-22-G7 
03. 12. 10 
03. 12. 10 
Dcc-1-72 
03, 12. 11 
JU1-17-G9 


03.12. 12 
Dec-1-72 

- 03.13.01 
JU1-8-G5 


03. 20. 01 
03.20.01 
Dec-11-73 
03.20.02 
03. 20, 02 
03. 20, 02 
03. 20,02 
03.20,02 
03. 20.02 
03,20.02 
Dcc-11-73 
03. 20,03 
03. 20.03 
Dec-11-73 


OTHER EMERGENCIES GUIDE.03. 12. 01 

Section Coverage 03,12.01 

Two Engine Inoperative Procedure 03, 12.01 

Juri-18-70 

All Engine or One Engine Inoperative Missed 
Approach Procedures 03. 12. 02 

Rejected Takeoff Procedure 03. 12.02 

No-Flap Procedure 03, 12, 02 

Window Arcing/Cracked/Overheat 03. 12.02 

Jun-18-70 

Jammed Stabilizer Procedure 03. 12,03 

Gear Lever Locked 03,12.03 

Apr-20-70 

Gear Truck Light On 03. 12. 04 

Gear Unsafe Light On Before Gear Retraction 03, 12.04 

Hydraulic Pump Failure 03.12.04 

Apr-16-73 

Use of Auxiliary Hydraulic Pump In Flight 03. 12.05 

Hydraulic Fluid Loss 03. 12. 05 

Emergency Hydraulic Fluid Replenishment 03. 12.05 

Hydraulic Fluid Overheat 03. 12.05 

Manual Gear Extension 03. 12,05 

Apr-20-70 

Supplemental Landing Gear Extension System 03. 12. 06 

Landing With UnsSfc Gear Indication 03. 12. OG 

' Oct-20-70 

Landing With Available Gear 03. 12.07 

Apr-27-72 


Dcc-11-73 


03,00, 01 
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TRANS WORLD AIRUNES 


CONVAIR 880 

FLIGHT HANDBOOK 


A. GENERAL 

1, The emergency procedures in this Handbook represent the 
beat known available facts about the subjects* Flight crews 
should follow these procedures as long as they fit the emer¬ 
gency. At any time they are not adequate or do not apply, 
the flight crew's best judgement should prevail. Safe alti- 

^ tude and airspeed should always be of primary concern. 

2, Emergency procedures are covered by the following methods: 

a. Emergency Check List (See Section. 03, 05) 

Items on this list are amplified, where clarification is 
necessary, in Section 03. 10 of this Handbook. The 
amplification must be checked, following accomplish¬ 
ment of the check list, for secondary procedures and 
information relative to the emergency. 

b. Other Emergencies Guide Check List (See Section 03. 07) 
items on this list are amplified, where necessary, in 
Section 03. 12 of this Handbook. Always check the 
amplification, following accomplishment of the check 
list, for additional Information about the procedure. 

c. Emergency Procedures NOT ON Check Lists 
Advisory type procedures and procedures not requiring 
immediate crew action are not included on the check 
lists. These procedures are covered in Section 03, 12, 
this Handbook, following the amplification of the Other 
Guide check list items. 

3, All flight crews must be thoroughly familiar with emer¬ 
gency procedures and with the location and use of emergency 
equipment, 

B. USE OF EMERGENCY CHECK LIST 

1. After the initial steps toward combatting the emergency 
have been completed, i. e,, memory (boxed) items, the 
Captain shall call for and designate who is to read the 
Emergency Check List It is imperative that the entire 
check list for the particular emergency be completed with¬ 

out delay since failure to do so may reduce capability to 
^ handle the emergency or may even compound iL 

The challenge contains the control and its correct position. 
The crew member reading the check list shall read only 
the challenge. The crew member responsible for position¬ 
ing the pertinent control shall answer with the response 
after making certain that it is properly positioned. For 
example, the challenge ^'Throttle Close" will be answered 
"Close, " 

2. The person reading the check list will advise the Captain 
when the check list is complete, 

C. ALL EMERGENCIES 

1. Report position and nature of emergency. The decision as 
to best descent procedure or whether descent is necessary 
or not, will depend upon the nature of the emergency, 
weather conditions, terrain and any possible structural 
weakness in the aircraft caused by the emergency. Only 
the flight crew can evaluate the emergency sufficiently to 
make the proper decisions. 

2. Time permitting, the Captain should secure such technical 
information and assistance as may be available, via radio, 
from maintenance and engineering personneL 


EMERGENCY PROCEDURES 
GENERAL 


3. In an emergency which involves smoke, fumes, rapid loss of 
cabin pressure, etc., oxygen must be used and interphone 
communications set up immediately. When the degree of 
emergency has been determinecL the continued use of oxygen 
will be dictated by the existing circumstances, 

4, Prepare for emergency descent and landing by determining 
the position of the nearest landing field and the best method of 
descent dependent upon the circumstances of the emergency. 

5, Fires are the most urgent emergencies and require immed¬ 
iate action in the earliest stages for proper control* When¬ 
ever fire or smoke is reported or suspected, thorough 
investigation must be made. In all cases of fire warnings, it 
must be assumed that a fire exists until proven otherwise. 

6. Experience has shown that serious damage to the aircraft 
can be incurred on the ground with very little indication to 
the cockpit crew. Be auspicious of any indication and, if 
there is any question as to aircraft damage: 

a. Stop the aircraft. 

b. Start levers OFF. 

c. Pull all Fire Controls. 

d. Discharge the Fire Extinguishers to each engine. 

e. Immediately determine the need for passenger evacua¬ 
tion. 

D. SILENCING AURAL WARNINGS 

SUence the aural warningfs) promptly to improve crew 
coordination during emergency conditions. 

1. Fire Warning Bell 

The Captain or First Officer will silence any fire bell 
after noting fire warning light indication. When 
Officer silences the bell he will advise the Captain "Bell 
Off. " 

2. Landing Gear Warning Horn 

When a throttle or throttles are closed, the First Officer 
or Engineer should silence the gear warning horn as soon 
as possible. 

3. Cabin Pressure Warning Horn 

A loss of cabin pressure will cause an intermittent warning 
horn to sound if the loss progresses. If the cabin pressure 
warning sounds, the Flight Engineer should silence the horn 
and advise the Captain Cabin Altitude Horn Off, " 

E. COCKPIT TO CABIN CHIME SIGNALS 

To alert the cabin attendants that certain conditions exist 
requiring their attention, the following chime signals shall 
be used. 

1. Three Single Tone Chimes - Summon Cabin Attendant to 
cockpit or contact cockpit on interphone. 

2. Four Single Tone Chimes - Alert to cabin attendants takeoff 
is Imminent and to assume takeoff positions immediately. 
Also, turbulence is expected. Cabin attendants to fasten 
seat belts immediately. 

3. Six Single Tone Chimes - An emergency situation exists. 

"A" C/A to report to cockpit immediately. 

^ ^ * 
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TRANS WORLD AIRUNE5 

CONVAIR 880 

FLIGHT HANDBOOK 


EMERGENCT 
CHECK LIST 


emergency 880 check list 

REPORT POSITION AND NATURE OF EMERGENCY AS SOON AS PRACTICAL. CONSIDER REQUIREMENT FOR DESCENT AND 
LANDING. AFTER COMPLETION OF CHECK LIST, REFER TO THE APPLICABLE FLIGHT HANDBOOK AMPLIFICATION. 


L 


ENGINE FAILURE 03.1001- 

1. THROTTLE CLOSE. CLOSE 


3. WHEN ENGINE AT IDLE, 


r- ENGINE FIRE/OVERHEAT 0310.01 


2. WING ISOLATION SWITCH OFF. OFF 


-A.C POWER LOSS 03.1003 


OFF 

Z 

3. 


4. 

,, OFF 

5. 

.. PULL 

6. 

CHECK 

, CHECK 

7. 

. CHECK 


8. 


9. 


10. 

10.01 -1 

. CLOSE 

11. 

1Z 


r 1.-^ATTERY SWITCH^EMERGENCY.EMERGENCY 

^ E -" \ Mm 




. CHECK 

:abin altitude increasing; 

BATTERY SWITCH NORMAL.NORMAL 

PRESSURIZATION CHECK.CHECK 


CLOSE . 

CLOSE BUS TIE RELAYS ONLY Ti 
REQUIRED BUSSES. 

-ELECTRICAL FIRE031003. 


CLOSE 


3. YAW DAMPER OFF. OFF 

4. WHEN ENGINE AT IDLE & WARNING PERSISTS, 

START LEVER OFF.OFF 

5. AT MINIMUM RPM & WARNING PERSISTS, 

FIRE CONTROL PULL. PULL 


6. FIRE EXTINGUISHER DISCHARGE_ DISCHARGE 

7. IF VISIBLE FIRE EXISTS, DISCHARGE SECOND 
CHARGE IMMEDIATELY. 

8. IF WARNING PERSISTS AFTER 30 SECONDS, 
DISCHARGE SECOND CHARGE. 

9. IF WARNING PERSISTS. ACCELERATE TO V , 

10. IF WARNING PERSISTS, PROCEED TO NEAREST 


SUITABLE AIRPORT. 

11. ANTI-ICE CHECK. CHECK 

12. WING ISOLATION CHECK. CHECK 

13. ELECTRICAL POWER CHECK. CHECK 

14. HYDRAULIC POWER CHECK. CHECK 


— ENGINE FLIGHT START 03.1002 


1 . START LEVER OFF. OFF 

2 . THROTTLE CLOSE. CLOSE 

3. WINDMILLING RPM CHECK. CHECK 

4. FIRE CONTROL IN. IN 

5. LINE VALVE OPEN.OPEN 

6. BOOST PUMPS ON.ON 

7. START SWITCH FLIGHT.FLIGHT 

8. START LEVER RUN. RUN 

9. ENGINE AT IDLE, START SWITCH OFF.OFF 

10. ELECTRICAL POWER CHECK.CHECK 


1. PROTECTIVE OXYGEN & INTERPHONE ON . . ON 

2. OXYGEN REGULATORS, ALL LEVERS UP_UP'^ 

3. PILOT ESS BUS ON OPERATING GENERATOR . .. 
. CHECK 

4. CROSSFEED VALVES CLOSE. CLOSE 

5. RECmC FAN OFF. OFF 

6. GENERATOR LINE RELAYS OPEN-... OPEN 

7. AC POWER SWITCH STANDBY.STANDBY 

8. BATTERY SWITCH EMERGENCY .. . EMERGENCY — 

9. IF PILOT ESS POWER ABNORMAL; 

a. FREON PACKS OFF. OFF 

b. BATTERY SWITCH NORMAL- NORMAL 

c. ALL BUS TIE SWITCHES OPEN.OPEN 

d. NO. 3 BUS POWERED. POWERED 

e COMPASS & DEVIATION SELECTORS 

NO. 2. NO. 2 

f. AC POWER SWITCH MAIN. MAIN 

g. PILOTS ESS BUS ON EXTERNAL 

PWR. EXT PWR 

10. IF PILOT ESS POWER NORMAL, OPEN EMER DC 8i 
PILOT ESS CIRCUIT BREAKERS NOT REQ’D. 

11. IF CONDITION PERSISTS, 

OPEN FIELD RELAYS NOT REQUIRED. 

12. REVIEW EFFECT OF INOPERATIVE CIRCUITS. 

-AIR CONDITIONING SMOKE031004- 

1 . PROTECTIVE OXYGEN 8i INTERPHONE ON-ON 

2. OXYGEN REGULATORS, ALL LEVERS UP.UP 


3. RECIRC FAN OFF. OFF 

4. BOTH D.C. BUSSES (ESS & EMER) 

POWERED. POWERED 

5. ALTERNATE PRESSURE SOURCES OPEN.OPEN 

6. TURBOCOMPRESSORS OFF.OF): 


SMOKE 


1. RECIRC FAN OFF.OFF 

2. TURBOCOMPRESSORS ON. ON 

3. ALTERNATE PRESSURE SOURCES OPEN.OPEN 

4. SELECT 10, 000 FT. CABIN ALTITUDE.CHECK 

5. RATE CONTROL FULL INCREASE.FULL INC 


REMOVAL 03.10.04 


6. COCKPIT AIR SHUTOFFS OPEN. OPEN 

7. IF PRESSURIZING AIR SOURCE NOT AVAILABLE: 

a. RAM AIR SOURCE OPEN. OPEN 

b. PRESSURE REGULATORS MANUALLY 

OPEN.OPEN 
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EBGENCY 
ECK LIST 


TRANS WORLD AIRUNES 

CONVAIR 880 

FLIGHT HANDBOOK 


EMERGENCY 880CHECK LIST 


-CABIN PRESSURE LOSS osioos 


1. OXYGEN MASK & INTERPHONE ON.ON 

2. WHEN AIRCRAFT ABOVE 14.000 FEET, 

INITIATE RAPID DESCENT IF PRACTICAL 

3. AIR SOURCES CHECK.CHECK 

4. PBESSURE REGULATORS CLOSE.CLOSE 

5. EQUIPMENT COOLING FAN ON. FAN ON 

6. RECIRC FAN OFF.OFF 

7. FREON SELECTOR BOTH ON.BOTH ON 

8. IF CABIN ALTITUOE ABOVE 30,000 FEET, 

OXYGEN REGULATORS, ALL LEVERS UP.UP 

9. PASSENGER OXYGEN CHECK.CHECK 


-ANTICIPATED CRASH - 

LANDING/DITCHING 

1, WHEN TIME PERMITS, REVIEW AMPLIFIED 

PROCEDURES CHAPTER 03, FLIGHT HANDBOOK. 


2. BATTERY SWITCH EMERGENCY.EMERGENCY 

3. SHOULDER & SEAT BELTS SECURE.SECURE 

4. LANDING GEAR: 

a. LANDING-GEAR DOWN. DOWN 

b. DITCHING GEAR UP . UP 

(1) PULL WARN HORN CIRCUIT BRKR C8. 

6. WING FLAPS 50®.BO® 

6. EMERGENCY EXIT LIGHTS ON. ON 

7. WHEN READY TO SECURE ENGINES, 

START LEVERS OFF.OFF 


8. WHEN AIRCRAFT STOPS. PLACE SPOILER SPEED 
BRAKE HANDLE DOWN, PULL FIRE CONTROLS, 
& DISCHARGE MAIN EXTINGUISHERS. 


RAPID DESCENT oaioos 


1. THROTTLES CLOSE.CLOSE 

2. WHEN STRUCTURAL DAMAGE SUSPECTED, 


3. SPOILER SPEED BRAKE UP.UP 

4. AUTOPILOT OFF .OFF 

5. LANDING GEAR DRAG BRAKE (375 KTS MAX IASI 

DOWN.DOWN 

6. DESCENT TARGETS: 

a. BODY ANGLE MAXIMUM 15® DOWN. 

b. 355 KTS IAS (375 KTS MAX IAS). 


'i 


RUNAWAY STABILIZER 03 iS >6 - 

A. NORMAL SYSTEM: 

1. STOP NORMAL TRIM WH^EL BY HAND, 
a, STAB TRIM HYO SHUTOFF SWITCH 
‘ CLOSE.CLOSE 

3. STAB TRIM CONT CIRCUIT BRKR B9 PULL ...PULL 

4. EMER STAB TRIM CONT CIRCUIT BRKR B9 IN ..IN 

5. USE STANDBY TRIM SYSTEM 

B. STANDBY SYSTEM: 

1. DO NOT ATTEMPT TO STOP EMER TRIM WHEEL 
BY HAND. 

Z STAB TRIM HYD SHUTOFF SWITCH OPEN.... OPEN 

3. No. 1 8( No. 2 HYDRAULIC PUMPS OFF-OFF 

4. USE EMER TRIM WHEEL FOR TRIM, 


FUEL DUMPING 03.10.07- 

1. JETTISON SWITCHES (3220 LB/MIN TOTAL) 

OPEN. . . OPEN 

Z REPLENISH PUMPS ON.ON 

3. IF No. 2 & No. 3 TANK SCAVENGE DESIRED: 

a. CROSSFEED VALVES OPEN.OPEN 

b. No. 1 & No. 4 BOOST 8i TRANSFER PUMPS 

ON.ON 

c. SCAVENGE SWITCHES (1610 LB/MIN TOTAL) 

OPEN.OPEN 

d. No. 2 & No. 3 MAIN TRANSFER PUMPS ON. .ON 

4. MONITOR HYD SYSTEMS & FUEL QUANTITY. 

5. WHEN DUMPING COMPLETE, JETTISON & 

SCAVENGE SWITCHES CLOSE.CLOSE 

6. STANDPIPE FUEL REMAINING: 

JETTISON ONLY.. 11,390 LBS 

JETTISON 8i SCAVENGE DRY. 6,030 L^S 


BRAKE FIRE/SMOKE 0310.08- 

1. STOP AIRCRAFT. 

2. ALERT EMERGENCY EQUIPiyiENT. 

3. CONFIRM NATURE OF REPORTED BRAKE PROBLEM. 

4. IF FIRE VISIBLE: * 

a. PARK BRAKES. 

b. SHUT DOWN ENGINES. 

c. EVALUATE NEED TO EVACUATE. 

5. IF EXCESSIVE SMOKE APPARENT: 

a. TURN NOSE WHEEL FULL TRAVEL TO 
PREVENT ROLLING. 

b. LEAVE BRAKES OFF. 

c. MONITOR GEAR FOR INDICATIONS OF FIRE. 
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TRANS WORLD MRUNES 

CONVA/R 880 

FLIGHT HANDBOOK 


OTHER 

EMERGENCIES GUIDE 


i 


J-AA APPROVED 
4’9. 73 


OTHER EMERGENCIES GUIDE 


AFTER COMPLETING PROCEDURE, REFER TO 03 12 OF THE FLIGHT HANDBOOK 


2 

(—3. 
4. 


10 . 

11 . 

12 


TWO ENGINE PROCEDURE- 

APPROACH 

CHECK MAX GROSS WEIGHT TABLE IN 03.12 OF 
FLIGHT HANDBOOK 
COMPLETE PRELIMINARY CHECK LIST 
REVIEW MISSED APPROACH PROCEDURE 
FLAPS 20® 

MINIMUM SPEED, BUG + 30 KTS 

BUT NOT LESS THAN 160 KTS 

AUXILIARY HYDRAULIC PUMP ON 

INTERCEPTING APPROACH SLOT, GEAR DOWN 

COMPLETE FINAL CHECK LIST 

TURNING FINAL, REDUCE TO BUG + 30 KTS 

BUT NOT LESS THAN 160 KTS 

AT COMMIT POINT (APPROX 400 FT), FLAPS 30® 

START SPEED BLEED 

UPON REACHING POSITION WHERE FIELD CAN 
BE MADE WITH IDLE THRUST; 

a. FLAPS 50® 

b. BLEED SPEED TOWARD BUG + 5 KTS 


MISSED APPROACH 


1. APPLY TAKEOFF THRUST, CHECK DESCENT & 
KEEP BALL NEARLY CENTERED 

2. AT MINIMUM OF BUG + 30 KTS & 

ACCELERATING, RETRACT FLAPS & GEAR 

3. ACCELERATE TO BUG + 50 KTS & THEN CLIMB 
TO MEA 

4. PERFORMANCE PERMITTING, USE CLIMB THRUST 


NO FLAP PROCEDURE 


1. COMPLETE PRELIMINARY CHECK LIST 

2. SET BUG TO V . + 25 KTS 

3. GEAR DOWN 

4. COMPLETE FINAL CHECK LIST 

5. MINIMUM MANEUVERING, BUG ^ 25 KTS 

6. USE NORMAL APPROACH SLOT. 

REDUCE TO BUG ON FINAL. 


WINDOW 


4. 


5. 


ARCING/CRACKED/OVERHEAT 

1. AFFECTED WINDOW HEAT SWITCH OFF . . . OFF 

2. CHECK WINDOW CONDITION; 

a. SINGLE LAYER CRACKED, NO PRESS 
REDUCTION 

b. MULTIPLE LAYERS CRACKED, 5 PSI MAX 

3 AFFECTED WINDOW CB {B5I PULL. PULL 

4 BELOW 10,000 FT, 300 KTS MAX. 


-JAMMED STABILIZER PROCEDURE-^ 

(ASSUMES NOSE UP TRIM REQUIREMENT! 

APPROACH ^ 

1. SELECT NOSE UP WITH SPOILER SEL SWITCH 

2. TRIM WITH SPEED BRAKE HANDLE 

3. COMPLETE PRELIMINARY CHECK LIST ^ 

4. SET BUG TO V f + 10 KTS ^ 

t—5. REVIEW MISSED APPROACH PROCEDURE ^ 

6. REDUCE SPEED, FLAPS 30° ^ 

7. GEAR DOWN ^ 

a. COMPLETE FINAL CHECK LIST 

9. FLAPS 40° l|k 

10. ESTABLISH NORMAL DESCENT RATE AT BUG ^ 

SPEED Ik 

11. EVALUATE FLARE CAPABILITY ^ 

12. INCREASE TO BUG + 10 KTS FOB MANEUVERING 

13. REDUCE TO BUG ON FINAL & MAKE NORMAL ^ 
APPROACH 

14. WHEN FLARE IS STARTED, FLAPS 50° ^ 


MISSED APPROACH 


1. APPLY TAKEOFF THRUST & ROTATE 

2. RETRACT FLAPS TO 30° 

3. WITH POSITIVE RATE OF CLIMB, RETRACT GEAR 

4. TRIM WITH SPEED BRAKE HANDLE 


GEAR LEVER LOCKED 


(TRUCK LIGHT OUTI 
IF GREATER EMERGENCY EXISTS, 

OVERRIDE LEVER LOCK & RETRACT GEAR 
NOSE STEERING WHEEL NEUTRAL 

CHECK . CHECK 

IF WHEEL DOES NOT REMAIN IN NEUTRAL, 

DO NOT RETRACT GEAR 

WITH WHEEL NEUTRAL & LEVER LOCKEO- 

a. BOTH LDG GEAR GRD SAFETY SW CB't (C8) 

PULL. PULL 

b. OVERRIDE LOCK & RETRACT GEAR 

JUST AFTER TOUCHDOWN, RESET SAFETY SW 
CB’i 


GEAR TRUCK LIGHT ON 


1. IF GREATER EMERGENCY EXISTS, 
OVERRIDE LEVER LOCK & RETRACT GEAR 

2. IF LEVER NOT LOCKED, RETRACT GEAR 

3. IF LEVER LOCKED, DO NOT RETRACT GEAR 
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-HYDRAULIC FLUID LOSS 


4. 


AFFECTED SYSTEM PUMPS 

INLET CLOSE.INLET CLOSED 

IF LOSS CONTINUES. BOTH PUMPS OFF . . . OFF 
IF LOSS STOPS, RETURN PUMPS ONE AT A TIME 
TO OFF & CHECK QUANTITY 
SEE 03.12 

FOR SYSTEM RESTORATION PROCEDURES 


^—HYDRAULIC PUMP FAILURE— 

1. FAILED PUMP INLET CLOSED , . . INLET CLOSED 

! 

^-HYDRAULIC FLUID OVERHEAT- 

! 


OTHER EMERGENCIES GUIDE 


-ALTERNATE BRAKING- 


2 . 


AFTER NO. 2 HYDRAULIC SYSTEM FAILURE, 

BRAKE PRESSURE CHECK .CHECK 

AFTER TOUCHDOWN. 

a. NO. 3, NO. 4 & AUX HYDRAULIC PUMPS ON 
fa. USE ONE TOE BRAKE APPLICATION TO STOP 
AIRCRAFT 

IF TOE BRAKES INEFFECTIVE: 

a. RELEASE TOE BRAKES 

fa. METER AIR BRAKES AS REQUIRED. 


AFTER GEAR & FLAPS UP, AFFECTED SYSTEM 

PUMPS OFF.*.- OFF 

RESTORE SYSTEM ON APPROACH 


I —MANUAL GEAR EXTENSION— 

170 - 320 KTS CHECK.*. CHECK —< 

AFFECTED GEAR EMERGENCY RELEASE 

LATCHED DOWN.. . LATCHED DOWN 

WHEN AFFECTED GEAR INDICATES DOWN, 

GEAR LEVER DOWN. DOWN 

GEAR INDICATOR LIGHTS CHECK CHECK 

BRAKE PRESSURES CHECK...CHECK 

IF GEAR NOT DOWN. SEE 03.12 FOR SUPPLEMENTAL 
EXTENSION SYSTEM PROCEDURE. 


1 

CSD MALFUNCTION LIGHT—\ 

^. ! 


FIELD SWITCH OFF... OFF 

IF OVERHEAT LIGHT GOES OUT: 

a. LINE SWITCH OPEN ... OPEN 

fa. FIELD SWITCH ON . ON 

c. MONITOR GENERATOR CONDITION 
IF OVERHEAT LIGHT REMAINS ON FOR ONE 
MINUTE, DISCONNECT. DISCONNECT 


IF ANY GENERATOR RELAY LIGHT ON, 

DISCONNECT.DISCONNECT 

IF NO GENERATOR RELAY LIGHT ON: 
a. FIELD SWITCH TEST, 
fa. CHECK FREQUENCY 

c. IF FREQUENCY ABNORMAL. 

DISCONNECT.DISCONNECT 

d. IF FREQUENCY NORMAL, 

MONITOR GENERATOR CONDITION. 

IF MALFUNCTION LIGHT REMAINS ON FOR ONE 
MINUTE. DISCONNECT.DISCONNECT 
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TRANS WORU> AIRUNES 


engine failure 


CONVAfR 880 

FLIGHT HANDBOOK 


1. THROTTLE CLOSE 


EMERGENCY CHECK 
LIST AMPLiFjgATIQM. 


CLOSE 


When any crew member recognizes an engine failure condi* 
tion, advise the captain "Engine Failure." Do not Identify 
the problem engine during the advisory because the captain's 
attention must be directed to controlling the aircraft. 

Regardless of whether the failure occurs during takeoff or 
while en route, use the following procedure for shutdown to 
minimize damage to the engine and accessories. 

1. THROTTLE CLOSE.CLOSE 

Smoothly close throttle and allow engine to decelerate to 
stabilized idle RPM. If a thorough evaluation has not been 
made of vibration tendencies or other reasons that have 
prompted the decision to shut down, a few moments spent 
in analysis of the situation may prove helpful in describing 
the malfunction to Technical Services. 

2. YAW DAMPER OFF.OFF 

Disengage the Yaw Damper/Autopilot until any necessary 
trimming of the aircraft has been accomplished. The 
Yaw Damper/Autopilot may be re-engaged after the 
aircraft is in trim. 

3. WHEN ENGINE AT IDLE, START LEVER OFF. . . OFF 


Close the throttle to idle and silence the gear horn. Allow 
engine to decelerate to idle speed. Decreasing the speed of 
the engine decreases the temperature and pressure of the 
bleed air and removes one possible cause of the fire warning. 
This also prevents any further damage to the engine that 
would occur during too rapid a shutdown. 

2. WING ISOLATION SWITCH OFF.OFF 

Place the wing isolation switch Off to close both engine bleed 
valves and the isolation valve on the affected side. This 
eliminates the possibility of high temperature bleed air from 
the wing manifold being the source of the warning. If warning 
stops after this action, immediate engine shutdown is not 
necessary. 

Visually inspect engine for evidence of fire or damage. 

Slowly reapply power to engine. If no further warning, use 
engine power as required. 

3. YAW DAMPER OFF.OFF 

Disengage the Yaw Damper/Autopilot until any necessary 
trimming of the aircraft has been accomplished. The Yaw 
Damper/Autopilot may be re-engaged after the aircraft is 
in trim. 


Place start lever Off when engine has stabilized at idle RPM 
and monitor EOT for indication of a clean shutdown. 

4. FIRE CONTROL PULL.PULL 

This is necessary to shut off the flow of fuel in the pylon 
if a severed fuel line occurred during an engine failure 
or has caused the engine failure. 

5. ANTl-lCE CHECK.CHECK 

Turn off engine anti-ice on the inoperative engine. Observe 
bleed air limits in Chapter 01.05 this handbook. 

6. ELECTRICAL POWER CHECK.CHECK 

Check for excessive generator loads and make load reduc¬ 
tion as necessary. 

7. HYDRAULIC POWER CHECK.CHECK 

Check that both hydraulic systems are pressurized. 

ENGINE FIRE/OVEHHEAT 

Although any engine fire/overheat or failure is serious, it 
does not require Immediate shutdown. This is particularly 
true when the engine is producing usable thrust during the 
critical phases of takeoff. Under these conditions it is 
usually best to delay engine shutdown until the gear 
is up and speed is V 2 plus 50 KTS. 

When Engine Fire/Overheat or Failure procedures are 
accomplished, use deliberate actions to ensure that the 
correct controls are actuated. 

As soon as the warning bell sounds and the fire area is 
determined, the captain or first officer should immediately 
silence the bell so that commands can be clearly understood 
in the cockpit. When the first officer actuates the bell 
reset, he advises the captain "Bell off" to signify inten¬ 
tional silencing of the bell. 


4. WHEN ENGINE AT IDLE AND WARNING PERSISTS START 

LEVER OFF.OFF 

Place the start lever Off to stop fuel flow into the engine. 

This may eliminate the source of the fire or overheat. 

5. AT MINIMUM RPM & WARNING PERSISTS, FIRE CONTROL 

PULL.PULL 

Engineer should monitor the Emergency Valve Closed light. 

If the light does not come on, place Line Valve Switch to 
closed position. 

When the Fire Control Handle is pulled the following is ac¬ 
complished. 

a. The emergency fuel shutoff valve is closed. 

b. Access to the fire extinguisher discharge switch is provided. 

c. The engine bleed valve is signaled to close. 

d. The hydraulic pump supply shutoff valve is closed and the 
low pressure warning light is deactivated. See chapter 
06. 01 for hydraulic pump operation with supply shutoff 
valve closed. 

6. FIRE EXTINGUISHER DISCHARGE.DISCHARGE 

Hold the extinguisher discharge switch to the main position 
for at least three seconds. The AGENT OUT light for the se¬ 
lected bottle should come on. If AGENT OUT light falls to con 
on, check the circuit breaker on C.B. panel A and use 
the reserve bottle if circuit breaker is in. 

Visually Inspect the engine for fire. 

7. IF VISIBLE FIRE EXISTS, DISCHARGE SECOND CHARGE 
IMMEDIATELY. 

Hold extinguisher discharge switch to the reserve position 
for at least three seconds. 
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ENGINE FLIGHT START 


I. IF WARNING PERSISTS AFTER 30 SECONDS, DISCHARGE 
SECOND EXTINGUISHER. 

If warning light stays on for 30 seconds or goes out and 
conies back on, discharge second extinguisher, 

J. IF WARNING PERSISTS, ACCELERATE TO V^q, 

If warning persists after both extinguishers have been dis¬ 
charged, the fire may be extinguished or confined by ac¬ 
celerating to Vjhq or the highest practical speed for 
existing flight conditions. 

0. IF WARNING PERSISTS, PROCEED TO NEAREST SUITABLE 
AIRPORT. 

1. ANTI-ICE CHECK..CHECK 

Turn off engine anti-ice on the Inoperative engine. Ob¬ 
serve the bleed air limits in chapter 01.05 of this handbook. 

2. WING ISOLATION CHECK.CHECK 

If warning stopped when the isolation switch was placed 
Off, leave the switch off to prevent the possibili.y of the 
warning reoccuring. 

If the warning did not stop when the isolation switch was 
placed Off, and the bleed air is needed for anti-icing or 
pressurization, return the isolation switch to Auto. This 
allows the remaining engine on that wing to supply the 


bleed manifold. 

3, ELECTRICAL POWER CHECK.CHECK 

Check for excessive generator loads and make load re¬ 
duction as necessary. 

4. HYDRAULIC POWER CHECK.CHECK 


Check that both hydraulic systems are pressurized. 

>UBLE ENGINE FAILURE 

Duble engine failures in flight require these additional system 
>nsiderations: 

a. A failure of any two engines reduces available electrical 
power 50%. During certain conditions the remaining 
electrical power is not sufficient to operate all electri¬ 
cal systems simultaneously. Monitor power consump¬ 
tion to avoid overloading the remaining two generators. 

b. The loss of both hydraulic pumps in one system can 
compound the double engine failure with regard to gear 
retraction and fuel dumping. Some help can be gained 
by using the auxiliaty hydraulic pump provided no fluid 
loss has occurred. 


The following procedure for starting an engine in flight shall 
be used whenever an engine has been deliberately shutdown 
and a condition exists which necessitates the use of the engine. 

An IAS of 250 KTS or more will ensure enough windmill RPM 
to effect an engine start provided no mechanical damage has 
occurred. 

1. START LEVER OFF.OFF 

This shuts off fuel flow to the engine and allows airflow to 
purge it of unburned fuel* 

2. THROTTLE CLOSE.CLOSE 

Keep throttle closed to limit engine RPM to idle after light- 
off. 

3. WINDMILLING RPM CHECK.CHECK 

Whenever possible, at least 15% RPM should be obtained 
prior to attempting a start. 

4. FIRE CONTROL IN.IN 

This opens the fuel supply valve so fuel is available to the 
engine. Check the Emergency Valve Closed Light for in¬ 
dication of fuel valve opening when the Fire Control is 
pushed in. 

5. LINE VALVE OPEN.OPEN 

If the line valve has been closed, return the switch to 
OPEN and check the Valve In Transit Light for indications 
of valve movement. 

6. BOOST PUMPS ON. ON 

Turn on at least one Boost Pump in the tank supplying the 
engine or open the crossfeed valve and manifold the engine 
with another tank. 

7. START SWITCH FLIGHT..FLIGHT 

Ensure the ignition selector switch is in both so that both 
ignition units are armed to fire when the Start Lever is 
placed to RUN. 

8. START LEVER RUN.RUN 

Move the Start Lever smoothly to the RUN detent. This 
starts fuel flow into the engine and energizes the ignition 
systems. EGT should rise within a few seconds indicating 
light-off. If EGT does not rise within 20 seconds, place 
the Start Lever OFF and check ignition circuit breakers. 

Do not exceed Type 1 EGT limits. 

9. ENGINE AT IDLE, START SWITCH OFF..OFF 


c. Reduce the bleed air system demands to a minimum to 
maintain the EGT on the operating engines as low as 
possible. 
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ENGINE FLIGHT START 

10. electrical POWER CHECK. 


CHECK 


Turninf; off the freon packs prevents overlondinjj a single 
genf'rator when bus power is restored. 


Cheek generator ammeters for approximately equal load 
division. 

A,C, POWER LOSS 

'I'he loss of all AC power results in the loss of all DC power 
if tlie battery switch is in die normal position. Tlie following 
procedure provides battery power to some rireuits and makes 
it possible to res tort' power to the AC busses if a generator- 
can be turned on, 

L HATTER V SWITCH EMERGENCY.EMERGENCY 

This restores power to the Emergency DC bus and provides 
pressurization from the left lurbocomprcssor if it was pre¬ 
viously turned on. The right Alternate Pressure Source is 
also available, however, its use may create smoke unless the 
temperature control was positioned to cold prior to the power 
"^failure. The cockpit dome lights can now be used for instru¬ 
ment panel illumination. 

2. CROSSFKKD VALVES CLOSE.CLOSE 

Th<' crossft-rd valves should be rinsed because all boost 
pumps are incip< iativi until pTwt'r can be restored to the 
AC load huspc's. Should an engine flame* nut duo to fuel 
st.nrvatim, having the erossfec'd valves closed prevents 
another engine friim drawing air from the same soun e. 

Desct'nd to 000 feet or below as soon as practical 
because high thrust may not be available without boost pumps 
op rating above 2G, 000 feet. If an engine does flame o jt, 
u^L the Emergency Ignition Invertor an I Engine Flight Start 
procedures. 

■L EQUIPMENT COOLING FAN ON.FAN ON 

This closes th<- f'quipment cooling valve ami ^-onserves 
available air for pressurization. 

1. GENERATOR LINE RELAYS OPEN.OPEN 

1'his make^ it fii^ssiblr to rc'Storc' a generator for Pilo**s 
Essential without powering all load busses and overloading 
the generator. 

ANY POSSmLE FIELD RELAY CLOSE.CLOSE 

Attempt to rlosc* at least oni' generator fi(*lrj rtday to pro¬ 
vide an opemting generator for Pilot^e Essential, 

0. PILOT ESS HUS ON OPERATING GENERATOR. .CHECK 

This rt stores power to the PilotLs Essential bus and pro- 
vidi^s an additional source of Emergency DC from #4 T-R, 

7, IF CAIUN ALTITt:DE INCREASING: 

a. BATTERY SWITCH NORMAL.NORMAL 

'I his rt’stores power to the Essential DC bus which 
provides Ijleed air from both wings and control of all 
pressure sources. 

b, PRESSURIZATION CHECK.CHECK 

If cabin aUitU'l«f^ is sti ncjy, no actirm is nt^cessary. If 
rahin altitude is climbing, tur n on an adiMtional air source. 

8. FREON PACKS OFF..OFF 


n. RECIRC FAN OFF. 

This aids in keeping load ‘o a minimum on a single generator 
when bus power is -"estored. 

10. ALL BUS TIE SWITCHES OPEN.OPEN 

This prevents recurrence of multiple bus loss by isolating 
each AC lius. This also prevents a sync bus fault from 
affecting any load lius, 

11. ALL POSSmi-i: FIELD LINK RELAYS CIjOSE. .CLOSE 

Attempt to power each load bus by closing its fi(>ld and line 
rela y, 

12. CLOSE HUS TIE RELAYS ONLY TO POWER REQURIED 
BUSSES 

Jf all field and line relays can be closed do not close any 
t)us tie relays. If a field and line relay cannot be closed 
and ttiat bus is required, restore power to tlial bus bv 
utilizing the sync bus and the appropriate bus tie relays. 

ELECTRICAL FIRE 

This procedure assumes tliat an electrical fire is .suspectetl 
but without an indication of which bus or unit is faulty. 

Check gent'rator meters and DC ammeter to determine 
whether the proldem Isa basic AC or DC bus fault. 

Unless there is reliable evidence to indicate which area is 
causing tlie smoke or fire, the check list procedure is to 
be followed until tin: problem is found or isolalerl, 

1. PROTECTIVE OXYGEN ^ INTERPHONE ON.ON 

Don the supplemi ntal oxygen mask and smoke goggles. 

Make sure goggle air tubes extend inside the mask. Posi¬ 
tion micrnpiionc and audio selectors to INTERPHONE. 

Captain and first officer should turn cockpit speaker 
audio switches on or put on headsets. Engineer and 
ACM should put on headsets. Check interphone contact 
with other crew members, 

2. OXYGEN REGULATORS. ALL LEVERS UP..UP 

Tins supplies 100% oxygen un<ler pressure to the ma-Hk and 
ensures goggles remain free from smoke contamination, 

.1. PILOT ESS HUS ON OPERATING GENERATOR . . CHECK 
The Pilot's EtiFcntial bus is selected loan ope rating g. n -r- 
ator because all line relays must be open-^i whicii interiupts 
power to the sync bus, IPs preferable to f^udoct otbe-r than 
ti to prevent the possibility of a JJngle geneiator failure 
resulting in the loss of all fligiit in-^trumemts. 

4. CROSSFEED VALVES CLOSE.CLOSE 

All boout and transfer pumps become inoperativf? whi n tiu- 
line relays are opened. If an en^im flameii out due* to fuel 
starvation, closing the crossfeed valves prevemts a nothin r 
engine from drawing air from the Same source. 

Descend to 26, 000 feet or below as soon as practical because 
high thrust may not be available without boost pumps operating 
above 26, 000 feet. 

r>. RECIRC FAN OFF.OFF 

The rocirc fan is turned off to prevent any smoke from lacing 
recirculated. 
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ELECTRICAL FIRE 


10. IF PILOT ESS POWER NORMAL, OPEN EMER DC AND 
PILOT E5S CIRCUIT BREAKERS NOT REQUIRED, 


G. GENERATOR LINE RELAYS OPEN.OPEN 

This interrupts nil AC power except Pilot's E^iBentiaL All 
bus tie relays will open due to the loss of AC power on the 
sync bus. Pilot's Essential maintains all the taptain'iS 
flight instruments and essential radios except his RMl and 
autopilot. The first officer's altimeter will read uncor¬ 
rected and all of his flight instruments are inoperative ex¬ 
cept his IIDI and RML 

EnfTino instruments still operable are RPM, EGT and Fuel 
Flow, 


Open all circuit breakers laiscled PILOT ESS and EMER 
on the circuit breaker panels not required for fiafe flight. 

11. IF CONDITION PERSISTS, OPEN FIELD RELAYS NOT 
REQUIRED. 

Open the field relays not required to further reduce power 
that could be a possible cause of fire, 

12. REVIEW EFFECT OF INOPERATIVE CIRCUITS. 

AIR CONDITIONING SMOKE 


7. AC POWER SWITCH STANDBY.STANDBY 

This ensures that the manually transferred inatrumenta 
remain operative in case Esaential DC power Is restored 
with t)us de-activated. 

8. BATTERY SWITCH EMERGENCY..EMERGENCY 

This interrupts power to the Essential DC bus and powers 
the Emergency DC bus by the battery and #4 TR, 

Hand rotation of the normal stabiliser trim wheel is nccci- 
sa ry, 

n. IF PILOT ESS POWER ABNORMAL: 

tl. FREON PACKS OFF.OFF 

Turn off the freon packs to prevent overloading a 
generator when the load Ijusses are restored, 

h. BATTERY SWITCH NORMAL.NORMAL 

This restores power to the Essential DC bus and pro¬ 
vides control of the #2 radios when bus is powered, 

c. ALL BUS TIE SWITCHES OPEN.OPEN 

Opening the hus tie relays will prevent overloading the 

112 generator when the ^^3 bus is powered, 

d. #3 BUS POWERED.POWERED 

Power the 1(3 bus by closing the #3 line relay. This 
restores power to the #2 radios and all the first officers 
flight instruments except his RMl card and #1 needle. 

If #3 generator is inoperative #3 hus must he powered 
1>V another generator through the appropriate bus tie 
relays. 


c. COMPASS h DEVIATION SELECTORS #2.#2 

Tlu: eompjiss and deviation selectors are placed to #2 
position prior to deactivating Pilot's Essential to 
ensure operation of the captain's flight instruments, 

f, AC POWER SWITCH MAIN.MAIN 


Place the AC power switch to MAIN, This will prevent 
the loss of manually transferred instruments 
wh(=n the Pilot's Essential hus is deactivated, 

g, PILOT ESS BUS ON EXTERNAL POWER. , . .EXT PWR 
Selecting EXT PWR deactivates the Pilot's Essential 
bus because all bus tic relays are open. 

l‘hc Pilot's Essential bus must be selected to #3 position 
if #3 generator is inoperative and #3 bus is being 
powered through the bus ties. 


During normal operations the most probal>le source of smoke 
from the air-conditioning system is the turbocomprossors. 

By using the Alternate Pressure sources the turhocompressors 
can be stopped. 

1. PROTECTIVE OXYGEN A: INTERPHONE ON.ON 

Don the supplemental oxygen mask and smoke goggles. Make 
sure goggle air tubes extend inside the mask. Position 
microphone and audio sclcclorti to INTER PHONE. 

2. OXYGEN REGULATORS, ALL LEVERS UP.UP 

This supplies 100% oxygen under pressure to the mask and 
ensures goggles remain free from smoke contamination. 

3. RECIRC FAN OFF.OFF 

This prevents the rccirc fan from recirculating Ihtj smoke. 

4. BOTH DC BUSSES (ESS & EMER) POWERED.PWRD 

The essential and emergency DC busses must be powered to 
have complete control of cabin air sources, 

5. ALTERNATE PRESSURE SOURCES OPEN.OPEN 

When an alternate pressure source is opened, a temporary 
' overheating odor is normal and should last only a few- minutes. 

As soon as practical place the temperature selector switches 
to Manual and toggle manual cold for 20 sec. This prevents 
the alternate pressure sources from generating smoke be¬ 
cause of erratic automatic temperature control systems, 

G, TURBOCOMPRESSORS OFF.OFF 

SMOKE REMOVAL 

This procedure removes existing smoke and brings in fresh air 
at the maximum rate provided the source of smoke has been 
eliminated, 

1. RECIRC FAN OFF. OFF 

This prevents the recirc fan from recirculating the smoke. 

2. TURBOCOMPRESSORS ON.ON 

Normally both turbocompressors arc on but this is a re¬ 
minder to have them both on unless they have* been the 
source of smoke. 

3. ALTERNATE PRESSURE SOURCES OPEN.OPEN 

Open both alternate pressure sources to increase cabin and 
cockpit airflow. 

When an alternate pressure source is opened, a temporary 
overheating odor is normal and should last only a few minutes. 
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SMOKE REMOVAL 

As soon as practical place the temperature selector switches 
to Manual and toggle manual cold for 20 sec. This prevents 
the alternate pressure sources from generating smoke be¬ 
cause of erratic automatic temperature control systems* 

4. SELECT 10. 000 FT* CABIN ALTITUDE.CHECK 

This increases cabin altitude and reduces cabin differential 
by exhausting air faster than it enters until cabin altitude 
reaches 10. 000 feet 

Use the automatic pressure control so cabin rate of climb 
and altitude can be controlled* 

5. HATE CONTROL FULL INCREASE.FULL INC 

This helps to accelerate the flow of contaminated air over- 
board* 

0* COCKPIT AIR SHUTOFFS OPEN.OPEN 

Open the aide air valves and gasper outlets. This increases 
the airflow into the cockpit and reduces the tendency of air 
to enter the cockpit from the cabin. 

When the cockpit is clear of smoke select the desired cabin 
altitude and rate of change. 

7, IF PRESSURIZING AIR SOURCE NOT AVAIABLE: 

a. RAM AIR SOURCE OPEN. 

The ram air valves open and supply fresh air when ram 
air pressure is higher than duct pressure. 

b. PRESS REGULATORS MANUALLY OPEN.OPEN 

Open both pressure regulators to provide maximum air 
exhaust and draw the contaminated air below the floor. 

CABIN PRESSURE LOSS 

This procedure should be used when a rapid increase in cabin 
altitude is experienced for no apparent reason. A 
rapid loss of cabin pressure accompanied by fogging within 
the cabin and cockpit is usually uncontrollable and neces¬ 
sitates descending to 14. 000 feet or below. 

The high altitude warning light and intermittent warning 
horn will come on if the cabin altitude exceeds 1^ 000 feet 
Anytime an Intermittent warning horn sounds in Highl 
engineer shaU check cabin altitude. If the horn is caused 
by a loss of cabin pressure, he shall silence the horn and 
advise the captain "Cabin Altitude - Horn Off . 

1. OXYGEN MASK & INTERPHONE ON.ON 

Don the supplemental oxygen mask and position the micro¬ 
phone and audio selectors to INTERPHONE. 

2. WHEN AIRCRAFT ABOVE 14, 000 FEET, INITIATE RAPID 
DESCENT IF PRACTICAL. 

Evaluate aircraft condition to determine the type of descent 
to be used. If structural damage is suspected, avoid high 
IAS and abrupt maneuvering, 

3. AIR SOURCES CHECK.CHECK 

When attempting to control a cabin pressure loss turn on 
all available air sources* if necessary. 


Anytime the Alternate pressure sources are used place the 
temperature selector switches to Manual and toggle cold for 
20 seconds* This prevents the generation of smoke in the 
cabin* 

4. PRESSURE REGULATORS CLOSE.X:LOSE 

If either pressure regulator Closed light is out, hold that 
override switch to CLOSE until cabin pressure loss is stopped 
or Closed light is On, Leave override switch in the Off posi¬ 
tion to prevent recurrence of the problem. 

5. EQUIPMENT COOLING FAN ON.FAN ON 

This closes the equipment cooling valve to prevent the loss of 
pressurization air overboard. 

6. RECmC FAN OFF.OFF 

This closes the recirc valve and isolates that portion of 
ducting. * 

7. FREON SELECTOR BOTH ON.ON 

This isolates the packs so that duct leakage in one pack does 
not affect the other pack* 

8. IF CABIN ALTITUDE ABOVE 30, 000 FEET, OXYGEN 
REGULATORS^ ALL LEVERS UP 

If cabin altitude is above 30, 000 feet, place emergency lever 
on oxygen regulator to Emergency position. This ensures 
pressure flow to the mask. 

9* PASSENGER OXYGEN CHECK.CHECK 

The Engineer shall open the cockpit door and visually check 
that the passenger masks have dropped. If the masks have 
not dropped, place both passenger oxygen override levers up* 
This causes the passenger masks to drop and provide oxygen 
to the masks, regardless of cabin altitude* 

When the Captain deems it necessary the cabin attendants 
may be informed of the situation via the PA system* He 
should also remind them to use the portable oxygen bottle 
while checking the condition of the passengers* When oxygen 
Is no longer required, an announcement should be made by 
the Captain. 

RAPID DESCENT 

This type of descent is generally required If an uncontroll¬ 
able loss of cabin pressure occurs at high altitude. Prior 
to accomplishing this procedure evaluate the condition of the 
aircraft as this procedure assumes the aircraft is structur¬ 
ally sound. 

1, THROTTLES CLOSE.CLOSE 

Captain will close the throttles and command the crew to 
go on oxygen and interphone. Silence the gear warning 
horn to remove Its distracting influence so commands can 
be heard in the cockpit. 

2, WHEN STRUCTURAL DAMAGE SUSPECTED, AVOID HIGH IAS 
& ABRUPT MANEUVERING 

If structural damage is suspected because of extremely high 
decompression rate^ vibration, buffeting or abnormal con¬ 
trol position, limit speed as much as possible and avoid 
high maneuvering loads* 
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J SPOILER SPEED BRAKE UP.UP 

Place spoiler speed brake handle full aft. Extending the 

spoilers causes a significant pitch up trim change which 
should be anticipated. Be alert for any abnormal roll or 
pitch caused by asymmetric spoiler extension. 

I. AUTOPILOT OFF.OFF 

5. LANDING GEAR DRAG BRAKE (375 KTS MAX IAS) 

DOWN.DOWN 

Be alert for the pitch up that occurs when the landing gear 
extends. 

i, DESCENT TARGETS: 

a. BODY ANGLE MAXIMUM 15" DOWN 

Roll the aircraft smoothly into approximately a 30" 
bank and nose the aircraft down. Use 15" nose down 
angle as a target. Avoid using large amounts of nose 
down trim. When airspeed is definitely increasing 
roll out of the bank and maintain a pitch attitude 
which will result in 355 Kte. 

b. 355 KTS IAS (375 KTS MAX IAS) 

The limiting IAS is 375 KTS with the target speed being 
355 KTS. To prevent overshooting the descent airspeed 
or creating excessive negative '*G" forces, avoid chang¬ 
ing the aircraft attitude abruptly. 

The first officer shall call out each 5, 000' altitude change 
during the descent. For example, if the descent started at 
31, 000', call out 25, 000', 20, 000', etc. 

Start smooth rotation of aircraft to decrease rate of descent 
approximately 2, 000 feet above desired level off altitude. 

At approximately 500 feet above level off altitude, slowly 
retract spoilers while continuing to rotate aircraft to a 
level attitude. 

The landing gear drag brake handle must be in NORMAL if 
the main gear is to be retracted after reaching the desired 
altitude, 

RUNAWAY STABILIZER 

During normal trim operatioi\ if the Emergency 
trim wheels rotate in a direction opposite to the normal trim 
wheels, it is not a runaway stabilizer. This is caused by 
slippage of the no-back clutch in the stabilizer actuator, 
and results in little or no stabilizer movement. When this 
occurs the stabilizer can be positioned by using the standby 
trim system. 

NORMAL SYSTEM 

A runaway of the normal trim system is recognized by 
continued movement of the normed trim wheels after 
the aileron wheel thumb switches are released, 

1. STOP NORMAL TRIM WHEEL BY HAND 

The normal electric trim motor may be stopped by grabbing 
either normal trim wheel. 


2. STAB TRIM HYD SHUTOFF SWITCH CLOSE .... CLOSE 

This will shutoff hydraulic pressure to the trim motor and 
atop stabilizer movement. This action renders the speed 
stability system inoperative. 


3. STAB TRIM CONT CIRCUIT BREAKER B9 PULL. . . PULL 

This prevents the normal electric trim motor from being 
damaged by removing power to the motor. 

4. EMER STAB TRIM CONT CIRCUIT BREAKER B9 IK. . .IN 

This ensures that power is available to the stabilizer trim 
hydraulic shutoff valve and standby electric trim control 
system. 

5. USE STANDBY TRIM SYSTEM 

The preceding steps have prepared the standby system 
for use. If electric control of the standby system is 
inoperative, the emergency trim wheels in the sides 
of the pedestal can be used. 

STANDBY SYSTEM 

A runaway of the standby trim system is recognized by 
continued movement of the emergency trim wheels after 
the standby electric control switch is released, 

1. DO NOT ATTEMPT TO STOP EMER TRIM WHEEL BY HAND 

2. STAB TRIM HYD SHUTOFF SWITCH OPEN . . . OPEN 

This is the quickest means of removing electrical control 
power from the standby electric trim system. 

3. II & #2 HYDRAULIC PUMPS OFF.OFF 

The #1 hydraulic system is depressurized to prevent recur-' 
rence of a previous malfunction or runaway of the normal 
trim system. This also ensures proper response from 
emergency trim wheel operation. 

4. USE EMERGENCY TRIM WHEEL FOR TRIM 

If the aircraft is kept in trim, trim forces are mini¬ 
mum. An extreme out of trim condition may require both 
pilots to simultaneously operate the emergency trim wheels. 

If excessive trim forces are required, release pressure on 
the control column momentarily while the trim wheel is 
being actuated. Increasing or decreasing the airspeed as 
appropriate until the aircraft is nearly in trim also permits 
emergency trim to be made with less effort. 

ANTICIPATED CRASH LANDING/DITCHING 

This procedure provides an orderly manner of preparing for 
emergency flight termination in minimum time. 

If time permits, as much as possible of the normal landing 
check 11st^ Preliminary and Final, should be accomplished, 
except as modified by the following procedure. 

1. WHEN TIME PERMITS, REVIEW AMPLIFIED PROCEDURES 
' CHAPTER 03, FLIGHT HANDBOOK. 

Review crew duties and aircraft evacuation procedures, 
described in detail, in Section 03. 21 this Handbook. If gear 
extension is a problem, review the procedure for landing 
with partial gear extended In Section 03.12 this Handbook. 
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ANTICIPATED CRASH LANDING/DITCHING 

2* battery SWITCH EMERGENCY.EMERGENCY 

This provides power for the fire extinguisher controls^ P. A* 
and other systems on the Emergency DC bus when generator 
power is no longer available. 


3. SHOULDER & SEAT BELTS SECURE.SECURE 

Check adjustment of seat belt and shoulder harness. If the 
engineer is unable to be seated in the cabin, he should posi¬ 
tion his seat to face forward for maximum structural 


strength. 

4. LANDING GEAR: 

a, LANDING - GEAR DOWN.DOWN 

b. DITCHING - GEAR UP.UP 


This allows the smoothest possible contact to be made 
with the water and sustain minimum aircraft damage. 

Pull Warn Horn Circuit Breaker C8 

This prevents the warning horn from sounding when the 

throttles are retarded. 

5. WING FLAPS 50*. 50* 

This permits the slowest possible approach speed and allows 
the flap structure to absorb part of the initial impact. 

6. EMERGENCY EXIT LIGHTS ON.. . - . . ON 

This ensures light is available for evacuation and allows the 
passengers to see the location of emergency exits before 
touchdown. 


The Vapor Zone around an aircraft dumping fuel is that air¬ 
space 1, 000 feet above, 2, 000 feet below, 5 miles aft and 
1/2 mile abeam. Atmospheric conditions may cause a 
combustible concentration to remain in the area for a period 
of time, therefore, do not circle when dumping fueL 

Dumping fuel while fire exists on the aircraft can only 
increase the hazard. If dumping is desired after a fire, be 
certain the fire has been completely extinguished. 

Manage the fuel dumping sequence so that the Fuel Distri¬ 
bution Limitations as outlined in Chapter 02,12 are com¬ 
plied with prior to landing, 

1. JETTISON SWITCHES (3220 LB/MIN TOTAL) OPEN. . .OPEN 

This activates the four jettison pumps from #l hydraulic 
system and pumps fuel overboard at the approximate rate 
of 805 lbs/ min/ tank. 

Turning on the scavenge pumps at this time does not increase 
the total dump rate because of the capacity of the jettison 
line, 

2. REPLENISH PUMPS ON.ON 

This is to expedite the emptying of the inboard replenish 
tanks. 

3. IF #2 & #3 TANK SCAVENGE DESIRED: 

When a crash landing or ditching is anticipated, it is desir¬ 
able. to empty the inboard tanks by use of the scavenge pumps. 

The scavenge pumps can also be used to jettison fuel from 
the Inboard tanks if #l hydraulic system is inoperative. 

a. CROSSFEED VALVES OPEN.OPEN 


Turn the light on just prior to touchdown to prevent the 
cockpit lights from blinding the pilot, 

7. WHEN READY TO SECURE ENGINES, START 

LEVERS OFF.OFF 

When the captain commands '*CUT, the first officer should 
place all Start Levers to CUTOFF to terminate combustion 
in the engine. 

8. WHEN AIRCRAFT STOPS, PLACE SPOILER SPEED 
BRAKE HANDLE DOWN, PULL FIRE CONTROLS, 

AND DISCHARGE MAIN EXTINGUISHERS. 

Placing the spoiler speed brake handle in the down detent 
will minimize the possibility of spoilers obstructing the over- 
wing exit walkways. Pulling the fire controls closes the 
emergency fuel shutoff valves and provides access to the 
fire extinguisher discharge switches. Discharging the extin¬ 
guishers helps retard or suppress an engine fire. 

FUEL DUMPING 

Notify ATC as soon as possible when fuel dumping is 
started and again when dumping is completed. 

Fuel dumping may be accomplished at any airspeec^ in any 
gear and flap configuration or at any altitude. When the 
emergency permits, do not dump at an altitude of less than 
2, 000 feet above the terrain to reduce the possibility of 
ground ignition of fumes. 


Open the engine crossfeed valves and allow the outboard 
fuel to supply the operating engines. Do not open the 
emergency crossfeed valves so the fuselage area remains 
isolated from the crossfeed system. 

b. #1 A BOOST & TRANSFER PUMPS ON.ON 

This ensures that all engines continue to receive an 
adequate fuel supply when the inboard tanks are empty, 

c. SCAVENGE SWITCHES (1610 LB/MIN TOTAL) 


OPEN. .OPEN 

This activates the two scavenge pumps from if2 hydrau’ e 
system. 

d. #2 & #3 MAIN TRANSFER PUMPS ON. ON 


This ensures a maximum supply of fuel is available to the 
scavenge pumps. 

If #1 hydraulic system is Inoperative and scavenge pumps 
are being used to jettison fuel, use the main transfer 
pumps only. This allows fuel in the inboard replenish 
tanks to partially compensate for outboard fuel weight as 
long as there is any fuel in the inboard tanks. 
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FUEL DUMPING 

4, MONITOR HYD SYSTEMS & FUEL QUANTITY 

The Engineer should monitor hydraulic quantity for any 
abnormal change as each jettison or scavenge pump is 
turned on. 

Use the fuel quantity gauges to ascertain that dumping has 
started and to determine when the desired amount of fuel 
is dumped. 

5, WHEN DUMPING COMPLETE, JETTISON SCAVENGE 

SWITCHES CLOSE.CLOSE 

Place the switches to Close and visually check the jettison 
nozzles to ensure that all valves are closed. If jettison 
flow continues and it is necessary that flow be stopped, shut 
down #1 hydraulic system. Use Manual Extension Procedure 
for the nose gear when the gear is lowered for landing. Use 
rudder/brakes for directional control after landing. 

6, STANDPIPE FUEL REMAINING: 


Jettison Only.11, 390 lbs 

Jettison & Scavenge Dry. 6, 030 lbs 


BRAKE FIRE/SMOKE 

This procedure assumes the tower or another aircraft re¬ 
ports the aircraft wheel(s) are smoking or on fire. To 
confirm whether it is normal brake smoking or an actual 
fire, proceed as follows: 

1. STOP AIRCRAFT 

2. ALERT EMERGENCY EQUIPMENT 

Request the control tower operator to have the emergency 
equipment standby. 

3. CONFIRM NATURE OF REPORTED BRAKE PROBLEM 

Verify condition of brakes by directing a Crew Member to 
check from the forward cabin or galley doors^ by lying 
on floor and looking under the wings. If unable to adequately 
verify conditiorv proceed to aft cabin or galley doors and 
check from there. Advise Captain whether smoke, obvious 
overheat or visible fire exists. 

4. IF FIRE VISIBLE: 


5. IF EXCESSIVE SMOKE APPARENT 

a. TURN NOSE WHEEL FULL TRAVEL TO PREVENT ROLLl 

If the aircraft continues to move with all engines at idle 
thrust, turning the nose wheel full travel in either direc¬ 
tion may be effective in maintaining position. 

b. LEAVE BRAKES OFF 

If the brakes are overheated with no visible fire, the brakes 
should be released and the Pilot standby at the controls 
until the wheels are chocked. 

c. MONITOR GEAR FOR INDICATION OF FIRE 

CAUTION 

When inspecting overheated tires and 
wheels approach them from the front 
or rear only. 

For extinguishing brake fires use dry chemical, fog or 
foam type extinguishers. 

For cooling overheated brakes use fog or foam type ex¬ 
tinguishers but avoid spraying coolant directly on in¬ 
flated tire and wheeL 

♦ * 


a. PARK BRAKES 

Park the brakes to prevent the aircraft from moving 
during evacuation. 

b. SHUT DOWN ENGINES 

c. EVALUATE NEED TO EVACUATE 

\ 

If emergency equipment Is on the scene and has the 
fire under control, consider remaining on board 
until steps are brought to the aircraft. If emergency 
equipment is not immediately available and fire 
persists, evacuate via the most practical means 
available < jetway, boarding steps, evacua¬ 
tion slides). Use the PA and/or voice commands to 
^ keep the evacuation calm and orderly. 
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A. SECTION COVERAGE 

This section covers two basic areas of Emergency Proce¬ 
dures. 

]. Amplifies the Other Emergencies Guide List. 

2* Presents other emergency procedures not covered on the 
Emergency Check List or the Other Emergencies Guide. 

B. TWO ENGINE INOPERATIVE PROCEDURE 

When the loss of two engines results in an asymmetrical 
thrust condition, be alert on the rudder to maintain direc¬ 
tional control. Keep the ball centered and use a minimum 
of aileron input for directional control. Plan the approach 
so that large changes in thrust level will not be necessary 
lo maintain the required flight path. 

APPROACH 

1. CHECK MAX GROSS WEIGHT TABLE IN 03. 12 OF FLIGHT 
HANDBOOK 

Jettison fuel as necessary to reduce gross weight to the 
values shown. Do not dump below standpipe level 
(11, 390 lbs. total fuel) regardless of chart value shown. 


TEMP 

ALTITUDE 

®F 

SEA LEVEL 

2000 FT 

4000 FT 

6000 FT 

100 

155, 000 

144, 500 

134, 000 

124,000 

80 

155, 000 

153,000 

142, 500 

132, 000 

60 

155, 000 

155, 000 

148, 000 

138. 000 

-65 

155, 000 

155, 000 

153, 000 

143,500 


2. COMPLETE PRELIMINARY CHECK LIST 

♦3. REVIEW MISSED APPROACH PROCEDURE 

The missed approach procedure is indicated by an asterisk 
on the check list and follows the basic approach procedure. 
Amplification of the missed approach procedure follows this 
amplification. 

4. FLAPS 20« 

5. MINIMUM SPEED, BUG + 30 KTS BUT NOT LESS THAN 
160 KTS 

Enter base leg at approximately 1500 feet above the field. 
Maintain BUG + 30 Kts. but not lees than 160 Kts. as a 
minimum speed for 20® flaps. 

6. AUXILIARY HYDRAULIC PUMP ON 

Unless a prior malfunction has rendered it inoperative or 
unuseable, place the auxiliary lydraulic pump On prior to 
final approach. This provides the maximum fluid volume 
available should a missed approach be necessary. 

7. INTERCEPTING APPROACH SLOT, GEAR DOWN 
Establish a normal sink rate as the approach ''slot" is 
intercepted. When sink rate has been established, extend 
the landing gear. Maintain BUG + 30 Kts. but not less than 
160 Kts. Gear and flap configuration will remain the same 
until reaching commit point. 

8. COMPLETE FINAL CHECK LIST 


9. TURNING FINAL, REDUCE TO BUG + 30 KTS BUT NOT 
LESS THAN 160 KTS 

Avoid turning at low altitudes by planning the approach 
pattern so the turn to final is complete at approximately 
1000 feet above the field, weather permitting. Moke 
adjustments as early as possible to establish the proper 
approach path. Avoid high rates of sink close to the ground. 
Maintain an approach path that will not require large thrust 
applications. 

10, AT COMMIT POINT (APPROX 400 FT), FLAPS 30“ 
Determine whether the landing can be made or if a go- 
around is required prior to extending the flaps to 30®. 

Pull out capability is dependent on speed and drag con¬ 
figuration, both of which must be altered at the commit 
point if the landing Is to be made. If the decision is to 
go-around, execute the Missed Approach procedure* 

n, START SPEED BLEED 

When committed to land, start speed bleed toward BUG + 

10 Kts. 

12. UPON REACHING POSITION WHERE FIELD CAN BE 
MADE WITH IDLE THRUST: 

When the pilot feels he can reach his intended landing point 
with both engines at idle thrust the following steps should 
be accomplished. 

a. FLAPS 50® 

b. BLEED SPEED TOWARD BUG + 5 KTS 

Careful speed control is of utmost importance. Too 
high a threshold speed can result in an overshoot. Too 
slow a speed cem result in an undershoot or loss of 
directional control if high asymmetrical thrust is applied 
to correct speed. 

♦MISSED APPROACH 

1, APPLY TAKEOFF THRUST, CHECK DESCENT KEEP 
BALL NEARLY CENTERED 

Apply takeoff thrust to the two operative engines and rotate 
the aircraft sufficiently to check the rate of descent. Co¬ 
ordinate rudder input as thrust is applied to prevent a 
severe yaw tendency. Keep the ball as nearly centered as 
possible. It may be necessary to bank into the power as 
much as 5® to maintain heading with high asymmetric 
thrust settings. 

2. AT A MINIMUM OF BUG + 30 KTS A ACCELERATING, 
RETRACK FLAPS & GEAR 

If speed has gone below Bug + 30 Kts. it may be necessary 
to accept a slight loss of altitude to regain speed. With 
minimum of Bug -h 30 Kts. and speed increasing, retract 
gear and flaps. 

3. ACCELERATE TO BUG ^ 50 KTS St CLIMB TO ME A 
Altitude may be maintained or a slight loss accepted, 
while accelerating to best angle of climb speed of Bug + 

50 Kts. Maintain speed at Bug + 50 Kts. and climb until 
minimum enroute altitude is reached* 

4, PERFORMANCE PERMITTING, USE CLIMB THRUST 
Dependent on aircraft performance it is desirable to reduce 
thrust to climb settings. Gradual thrust reduction should 
be attempted while maintaining climb at Bug + 50 Kts. 

When reaching minimum enroute altitude accelerate to 

two engine enroute climb speed. See Chapter 1, this 
Handbook. 
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ALL ENGINE OR ONE ENGINE INOPERATIVE MISSED APPROACH 
PROCEDURES 

To make more thrust available during a missed approach* 
consideration should be given to turning OFF the turbo- 
compressors and wing anti-icing* 

1. Apply takeoff thrust and rotate to climb attitude* 

2. Retract flaps to 30®. 


F. WINDOW ARCINC/CRACKED/OVERHEAT 

Arcing is identified as a visible glow in one area or across 
the panel. This will cause local overheating and if uncor¬ 
rected it may cause the panel to crack* 

Overheating is recognized by excessive heat radiation and 
bubbles forming in the panel if allowed to continue for an 
extended period of time. 


J. With positive rate of climb, retract landing gear. 

1 . Maintain to Vref + ^ KTS to BOO ft. above airport 
elevation (Max. bank angle 15*). If Vj.gf below 145 KTS, 
slowly accelerate to 145 KTS, 

5. At minimum of 800 ft. above airport elevation, acceler¬ 
ating and Vi. 0 f +10 KTS, flaps to 20“. 

5. At Vpg£ +30 KTS, retract flaps to 0*. 

* REJECTED TAKEOPF PROCEDURE 

The decision to reject a takeoff is the sole responsibility 
of the captain. If a takeoff Is rejected regardless of who 
is making the takeoff, the captain will execute the reject 
using the following procedures: 

w 

1. Apply f^U brakes while closing the throttles. 

CAUTION 

With main wheel anti-skid inoperative, apply 
brakes in a gradually increasing manner to 
prevent skidding. 

2 . Extend spoilers and apply reverse thrust. 

a- Captain will immediately actuate the spoiler handle. 

b. Use reverse thrust as outlined In section 02, 40 this 
handbook. 

3. Consult the Rejection Takeoff (RTO) chart (Brake Cooling 

Schedule), section 03. 13 this handbook to determine what 
waiting period or brake inspections must be made before | 
starting the next takeoff. I 

4. With aircraft stopped and before taxiing, return all items | 

listed on the ^'Before Takeoff’* checklist to the positions | 
normally used during taxi. ' 

, NO FLAP PROCEDURE 

1. COMPLETE PRELIMINARY CHECK LIST 

2. SET BUG TO + 25KTS 

When landing is being made with partial or no wing flaps 
available policy is to increase Bug speed 5 Kts. for each 
10 * of flaps less than 50*. 

3. GEAR DOWN 

4. COMPLETE FINAL CHECK LIST 

5. MINIMUM MANEUVERING, BUG + 25 KTS 

During maneuvering maintain a speed of Bug + 25 Kts. to 
provide adequate speed margin above stall. 

6 . USE NORMAL APPROACH SLOT. REDUCE TO BUG ON 
FINAL 

Reduce IAS to Bug when established on final. Use a normal! 
approach slot- 


I. 

II . 12 . 02 


Cracks are easily recognizable and may vary in number from 
a single line to a complete shattering. 

When ai^ of these conditions occur accomplish the following 
procedure. 

1. AFFECTED WINDOW HEAT SWITCH OFF . . . OFF 
This removes electrical power from the affected window or 
pair of windows in case of the aft or sliding windows. 

2. CHECK WINDOW CONDITION: 

To determine the number of layers cracked, hold edge of 
check Ust against crack. Shine flashlight from one side of 
check list and inspect crack from the other side. 

If shattering prevents inspection of layers, assume multiple 
layers are cracked. 

a. SINGLE LAYER CRACKED, NO PRESSURE REDUCTION 
A single layer crack does not affect the strength of the 
window, therefore, a pressure reduction is not required. 

b. MULTIPLE LAYERS CRACKED, 5 PSI MAXIMUM 
Reduce cabin pressure at a comfortable rate to 5 PSI. 
Closely monitor cabin altitude and descend aircraft, if 
necessary, to keep cabin altitude below 10,000 feet. 

If necessary, cross check cabin altitude chart Chapter 
08.01 this Handbook. 

3. AFFECTED WINDOW C,B. (B-5) PULL ■ . . PULL 

a. Sliding and Aft Windows 

This ensures power is removed from the affected window* 

b. Pilot's Main and Center Windows 

This only removes control power from the affected window. 
To ensure complete removal of power the current limiters 
on the load bus must be removed. 

(1) Captain's window - pull both current limiters on No. 2 
Bus. 

(2) First Officer's or Center window - pull both current 
limiters for the respective window on No. 3 Bus. 

4. BELOW 10,000 FEET, 300 KTS MAXIMUM 

With electrical power removed from either Pilots' main or 
center window panel, limit airspeed to maximum of 300 Kts. 
when operating below 10,000 feet. 

G. JAMMED STABILIZER PROCEDURE 

(ASSUMES NOSE UP TRIM REQUIREMENTS) 

If the stabilizer fails to respond to thumb switch operation 
check the following before assuming the stabilizer is 
jammed: autopilot disengaged, STAB TRIM CONT circuit 
breakers set, #1 hydraulic system pressurized, and opera¬ 
tion of the normal trim wheels, standby electric trim con¬ 
trols, and emergency trim wheels. 
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JAMMED STABILIZER PROCEDURE 

Tins procedure assumes nose up trim requirement* If nose 
down trim is required revise the procedure by moving the 
spoiler selector switch to nose down to deactivate the out¬ 
board spoilers. Maximum IAS in this configuration is 
restricted to 245 KTS (. 60M). 

APPROACJl 

1. SELECT NOSE UP WITH SPOILER SEL SWITCH 
This deactivates the inboard spoilers, 

2, TRIM WITH SPEED BRAKE HANDLE 

Move speed brake handle aft smoothly so that any abnormal 
roll or pitch can be compensated for immediately. It is 
not necessary to accomplish hands off trimming of the air¬ 
craft at this time, since the aircraft configuration will be 
changed. Move the speed brake handle aft enough to mini¬ 
mize the elevator load required to keep the desired aircraft 
attitude* Do not move the spoiler speed brake liandle aft of 
the double lino into the restricted area of the quadrant. With 
the spoilers extended lateral control sensitivity is increased, 

;L COMPLETE PRELIMINARY CHECK LIST 

4, SET BUG TO Vpef + 10 KTS 

Bug speed for the entire approach and landing is normal 
+ 10 Kts, 

^^5. REVIEW MISSED APPROACH PROCEDURE 

The captain and first officer should review the missed 
approach procedure. 

It is desirable to have the aircraft in landing configuration 
approximately 2000 ft, above the terrain in the airport 
vicinity. This is to permit final trimming of the aircraft 
and evaluation of flare capability prior to approach, 

C). REDUCE SPEED. FLAPS 20“ 

Extend the flaps to 20" and reduce the IAS to bug + 20 kts. 
Retrim the aircraft as necessary using the spoiler/ speed 
brake, 

7, GEAR DOWN 

Extend the gear and maintain altitude. 

0. COMPLETE FINAL CHECK LIST 
n. FLAPS 40" 

As the flaps arc lowered use the spoiler/ speed brake to 
keep the aircraft in trim* 


14. WLIEN FLARE IS STARTED, FLAPS 50" 

When the flare is started, extend flaps to 50" and complete 
landing. Since the aircraft decelerates more rapidly with 
extended speed brakes, thrust should not be completely re¬ 
duced until over the runway. After the nose wheel is on the 
runway, place spoiler/speed brake handle full aft* Do not 
restore deactivated spoilers until landing roll is completed 
because of the resultant adverse pitch change. Always have 
speed brake handle in the down detent prior to moving the 
spoiler selector switch. Use normal reverse and braking 
technique, 

♦^MISSED APPROACH 

1, APPLY TAKEOFF THRUST 

2, RETRACT FLAPS TO 30* 

Flap retraction and thrust application will require some 
adjustment in trim. Do not move spoiler selector switch. 
Adjust pitch trim only with speed brake handle. 

3, WITH POSITIVE RATE OF CLIMB, RETRACT GEAR 

4, TRIM WITH SPEED BRAKE HANDLE 

If further flap retraction is desired, use normal speed sche¬ 
dule for flap retraction. Less trim is required as the air¬ 
craft speed increases, adjust trim with speed brake handle. 

GEAR LEVER LOCKED 
(TRUCK LIGHT OUT) 

1. IF GREATER EMERGENCY EXISTS, OVERRIDE LEVER 
LOCK & RETRACT GEAR 

When immediate drag reduction is necessary, disregard 
any abnormal Indications, override the gear lever lock 
and retract the gear. 

2. NOSE STEERING WHEEL NEUTRAL CHECK . . . CHECK 
An uncontered nose wheel constitutes a potential gear 
retraction hazard. Determine that the cockpit steering 
wheel indicates center. If not centered, move the wheel as 
necessary to accomplish centering. 

3. IF WHEEL DOES NOT REMAIN IN NEUTRAL, DO NOT 
retract GEAR 

If the steering wheel can be moved but returns to an off- 
center position when released, a steering malfunction is 
indicated. The gear should not bo retracted if this situation 
occurs. 


10. ESTABLISH NORMAL DESCENT RATE AT BUG SPEED 
Slow to bug speed and set up the sink rate used for a normal 
slot to determine flare capability. Maintain bug speed by 
use of throttles. 

11. EVALUATE FIJVRE CAPABILITY 

If an approximately trimmed condition can be achieved in this 
eonfiguration and at bug speed, a flare check is not neces¬ 
sary as Sufficient elevator control is available for flare. 

If an approximately trimmed condition cannot be achieved, 
accomplish a flare check or evaluate additional means avail¬ 
able to provide flare capability such as: increasing the bug 
speed or delaying thrust reduction at landing until flare is 
completed. 

To check the flare capability reduce power by 50% and 
simultaneously attempt to flare the aircraft, the same as 
for a normal landing. 

12. INCRIJVSE TO BUG + 10 KTS FOR MANEUVERING 
Increase IAS to bug 4- 10 kts* to provide adequate stall pro- 

^ lection for maneuvering into position for landing. Plan a 
normal approach sloL 

13. REDUCE TO BUG ON FINAL & MAKE NORMAL APPROACH 
\ When normal approach slot is reached, establish normal 

sink rate and reduce speed to bug. Maintain bug speed until 
touchdown. 


If the steering wheel remains displaced and cannot be 
positioned to center, consideration should be given to poten¬ 
tial landing problems. Hydraulic pressure to the nose steer¬ 
ing system can be removed by either moving the landing gear 
lever to neutral or placing the No. I hydraulic system pump 
switches to OFF. 

4. WITH WHEEL NEUTRAL L LEVER LOCKED 

If the gear lever is still locked down when the nose steering 
wheel is centered and the truck position light is out, the mal¬ 
function is probably a faulty nose wheel centering switch, 
truck position switch, or left gear ground safety switclu 

a. PULL BOTH LDG GEAR GROUND SAFETY SWITCH 
CB's (C-8) . . . PULL 

Pulling the gear ground safety switch circuit breakers 
interrupts power to the ground safety relays to provide 
airborne sensing to the SCAT system and other units con¬ 
trolled by the ground safety relays. 

Pulling these CB^s will not return the affected outflow 
valve to normal operation; however, electrical operation 
is available. 
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GEAR LEVER LOCKED 
b. OVERRIDE LEVER LOCK A: RETRACT GEAR 

0)The gear warning horn will sound when the override 
release is moved toward the override position if the 
left gear ground safety switch is in the ’’ground" 
position. 'Die horn will stop when the override is 
returned to its normal position. 

(i)If either the gear unsafe light or the door warning light 
remains on after gear retraction, place the gear lever 
down and do not recycle tlie gear. 

CO If the left gear ground safety switch remains in the 
ground" position after takeoff the forward outflow 
valve will he receiving ground sc nsing and will remain 
full open. The aft outflow valve will close attempting 
to pressurize the aircraft, tlioreforc> the aft outflow 
valvc! closed light will come on, 

(*l)If these indications arc present, toggle the forward 
pressure regulator switch toward closed until a normal 
cabin rate of climh is established. While mainUiining 
a comfortable rate of climb continue to toggle toward 
closed until the forward outflow valve closed light 
comes on; then toggle switch toward open until the light 
goes out. Leave the control switch off for the re¬ 
mainder of the flight. If the switch is returned to 
Auto while the gear ground safety switch is in the 
ground position, the aircraft will depressurize, 

(?D JUST AFl ER 1 OUCIIDOWN, RESET SAFETY SW CR's 
(C-8). . . RESET 

Resetting the gear ground safety switch circuit 
breakers immediately after touchdown will assure 
proper operation of units which require ground sensing. 
If the circuit breakers are not reset, all main landing 
gear brakes will release when the aircraft decelerates 
to approximately 10 knots and will stay released until 
the circuit breakers are reset or the anti-skid switch 
is placed to off. 

GEAR TRUCK LIGHT ON 

This procedure is to be followed when the landing truck 
indicator light is still illuminated after takeoff. 

1. IE GREATER EMERGENCY EXISTSv OVERRIDE LEVER 
LOCK & RETRACT GEAR 

When immcflinte drag reduction is necessary disregard any 
abnormal indications, override the gear lever lock and 
rtdrart the ge ar. 

L LEVER NOT LOCKED, RETRACT GEAR 

Due to the circuitry and mechanical switch linkages involved 
when a truck light remains on but the gear lever is free to 
move, the* probable cause is malfunction of the indication 
circuit. Proceed with gear retraction. If the first retrac¬ 
tion attempt results in (^ither the gear unsafe or Idg. door 
light remaining on, place the gear lever down and do not 
recycR; the gear. 

. IE L.EVER LOCKED, DO NOT RETRACT GEAR 
Jf th(5 g(\Tr lever is locked with the landing truck light On, a 
definite malfunetion of a truck positioner is indicated. Do not 
rc'tracl the gear n,s damage will likely occur to the gear or 
whee’l well strutrture. 

gear unsafe LIGHT on BEFORE GEAR RETRACTION 

If the gear unsafe light comes on as the aircraft becomes air¬ 
borne while the gear lever is still m the down detent, it is 
usually due to the right gear ground safety switch remaining 
m the ground position. Proceed as follows: 

. IF GREATER EMERGENCY EXISTS, RETRACT GEAR 
When immediate drag reduction is necessary, disregard 
abnormal indication and retract the gear* 

. U. 04 


2. PULL BOTH LDG GEAR GRD SAFETY SWITCH CD's (C-G) - 

a. The gear unsafe light should go out. Pulling the gear 
ground safety switch circuit breakers interrupts power to 
the ground safety relays to provide airborne sensing to 
units controlled by the ground safety relays. Pulling 
these CB’s will not return the affected outflow valve: to 
normal operation; however, electrical operation is 
available. 

h. If the gear unsafe light remains ON, DO NOT RETRACT 
THE GEAR. 

2, WITH GEAR UNSAFE LIGHT OUT, RETRACT GEAR 

The gear unsafe light will come on during gear retraction nod 
go out when the gear has retracted. 

4. CHECK LDG GEAR DOOR WARNING LIGHT OUT 

Q. If the door warning light remains on after the gear lias iiad 
sufficient time to retract, place the gear lever down and 
do not recycle the gear, 

b. If the right gear ground safety switch remains in the 
ground position after takeoff, the aft outflow valve will 
be receiving ground sensing and will remain full open. 

The forward outflow valve will close attempting to pres- 
surizc the aircraft, therefore the forward outflow valve 
closed light will come on. 

c. If these indications are present, toggle the aft pressure 
regulator switch toward closed until a normal cabin rat* 
of climb is established. While maintaining a comfortable 
rate of climb continue to toggle toward closed until the 
aft outflow valve closed light comes on; then toggle switch 
toward open until the light goes ouL Leave the control 
switch off for the remainder of the flight. If the switch 
is returned to Auto while the gear ground safety switch is 
in the ground position the aircraft will depressurize. 

5. RESET BOTH LDG GEAR GRD SAFETY SWITCH CD's ON 
TOUCHDOWN 

Resetting the Idg gear ground safety switch circuit breakers 
immediately after touchdown will assure proper operation of 
units which require ground sensing. If the circuit breakers 
are not reset all main landing gear brakes will release when 
the aircraft decelerates to approximately 10 knots and will 
remain released until the circuit breakers are reset or the 
anti-skid switch is placed to off, 

HYDRAULIC PUMP FAILURE 

A hydraulic pump failure is indicated by the pump low pres¬ 
sure light coming On, 

I. FAILED PUMP INLET CLOSED. . . INLET CLOSED 

Closing the supply shutoff valve prevents any loss of hydrau¬ 
lic fluid, which might subsequently occur at the pump, from 
affecting the system. The supply shutoff valve for the failed 
pump should not be opened for the remainder of the fli^jht. 


Check the system fluid quantity. If any indication of fluid 
loss evident, refer to hydraulic fluid loss procedure 
this section. 

When a single pump is supplying No, 2 system pressure, main 
gear retraction time will be sHghtly longer. " ^ 
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L* USE OF AUXrLrARy hVdraulic pump in flight 

During a two engine approach, if fluid loss has not occurred 
in either system, the auxiliary pump is turned On. If ohlv 
the auxUlary pump is providing pressure, gear and flap 
operating times will be slgnlflcanUy longer. 

The auxUlary pump may be used in flight when system pressure 
has been lost but no fluid loss has occurred in either system. 
Use the pump only when required to operate a unit. 


g. Inability of jettisoning any fuel from outboard tanks; 
inboards may be dumped by utilizing scavenge pumps. 

Loss of No. 2 system will require; 

a. Manual extension of main gear. 

b. Alternate braking technique. 

c. Loss of fuel scavenge capability. 


M. HYDRAULIC FLUID LOSS 

This procedure is based on the normal inRight isolation of 
the hydraulic systems by the interconnect shutoff valve. 
Under normal circumstances, any individual leaking unit or 
component should result in the cockpit Indication of only 
one quantity gauge dropping. Should both cockpit indicators 
Indicate a loss of fluid simultaneously, accomplish the 
procedure simultaneously for both systems. 

1. AFFECTED SYSTEM PUMPS INLET CLOSED . . . INLET 
CLOSED 

This eliminates all pressure and flow in the system, stop¬ 
ping further loss of the limited volume of fluid available, 

2. IF LOSS CONTINUES, BOTH PUMPS OFF . . . OFF 

If the loss continues with the supply shutoff valves closed, 
this indicates a fluid leak that cannot be isolated. Place 
both pump control switches to the Off position to provide 
pump cooling and lubrication as long as apy fluid remains in 
the system lines. 


N. EMERGENCY HYDRAULIC FLUID REPLENISHMENT 

If hydraulic fluid loss has deactivated one or both hydraulic 
systems, and reactivation is considered necessaiy, the 
$ 1 hydraulic reservoir may be replenished with water from 
the aircraft water system. Use the following procedure: 

1. Place the hydraulic pump switches for the depleted system 
to INLET CLOSED. 

2. Proceed to ’ ydraulic compartment access door, forward 
of seat 17C, and enter compartment. 

3. Remove filler cap from #1 system reservoir and insert hose 
from water valve on Aft bulkhead. 

4. If Fluid is needed in #2 system, open the Interconnect valve 
by operating the guarded switch on the Aft bulkhead. 

5. Open water valve and fill reservoir until it overflows. 


3. IF LOSS STOPS, RETURN PUMPS ONE AT A TIME TO 
OFF A CHECK QUANTITY 

If loss of fluid resumes when either pump switch is posi¬ 
tioned to Off, return that switch to Inlet Closed. 

4. SEE 03. 12 FOR SYSTEM RESTORATION PROCEDURES 
With the pumps Off and the fluid loss contained, restoration 
of the system may be possible. Consideration should be 
given to whether an attempt should be made immediately 

to restore pressure or delayed until some time just prior 
to landing. Except for the loss of normal stabilizer posi¬ 
tioning associated with No. 1 system, no difficulty should be 
encountered during cruise flight with either ^stem shut 
down. When ready to attempt restoration, place one pump 
switch On and monitor quantity Indicator. If fluid loss 
resumes, return switch to Off. If the first pump placed 
On does not indicate leakage, do not attempt to restore 
the other pump in the ^stem. 

Loss of No. 1 system will require: 

a. Electric standby operation of stabilizer trim ^stem. 

b. Operation at speed stability inoperative speeds. 

c. Loss of autopilot auto trim system, requiring manual , 
trim of aircraft if autopilot is used. 

d. Manual extension of nose gear: 
c. Loss of nose wheel brakes. 

f. Loss of nose wheel steering. 


O. HYDRAULIC FLUID OVERHEAT 

When a condition exists that causes excessive hydraulic fluid 
temperature indication, use of the jtystem is limited to the 
time necessary to accomplish landing gear retraction and 
flap retraction. When an overheat occurs during takeoff, 
the condition should be noted and the following steps accom¬ 
plished as soon as normal climb configuration is established. 

1, AFTER GEAR A FLAPS UP, AFFECTED SYSTEM PUMPS 
OFF * , . OFF 

Place both pump control switches to the OFF position. 

The system should remain shut down for the duration of 
the flight unless the need for it is of an emergency nature. 

2. RESTORE SYSTEM ON APPROACH 

Activate the system on the approach, prior to extending the 
gear, and leave the pump switches On for the remainder of 
the approach and landing. As each pump is restored to 
operation, carefully observe system indications to avoid 
operating a faulty pump. 

P. MANUAL GEAR EXTENSION 

When a landing gear fails to properly indicate a green light 
the following checks should be made: 

a* Use the Master Test switch to check the landing gear 
indicators. 

b. Check the LDG POS & WARN circuit breaker on C-8. 

If either main gear fails to indicate down and locked after 
normal extension, check the LDG DOOR light. If the light Is 
not illuminated, determine from a ground observer that the 
gear is pt^sically extended. If gear Is visible, and the LDG 
DOOR light is out, it can be safely assumed that the gear is 
locked down since the main doors cannot be physically 
actuated unless the down lock is engaged. 
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MANUAL GEAR EXTENSION 

A further check of the right main gear down lock can be 
made by checking the anti-skid release lights. The right 
down-lock switch controls the illumination of all anti-skid 
lights. 


f* Grasp rod handle and pull until red line on actuator lines ^ 
up with red mark on drag strut. 

g. Place tip of downlock rod over grease fitting in downlock 
assist spring cartridge aft end fitting. Push forward to 
close downlock. 


When forewarning indicates a manual extension of one or all 
landing gear is necessary* leave gear lever in neutral. This 
t onserves fluid in the main gear accumulator to provide 
additional main braking capability after landing. 

170-320 KTS CHECK , . . CHECK 

Maintain speed at 170 knots or greater to provide necessary 
aerodynamic assist in extension of the gear* Do not exceed 
320 knots limit for nose gear extension. 


5. BRAKE PRESSURES CHECK . . . CHECK 

Check the Brake Pressure Indicator at this time* particularly 
if No. 2 system was involved in the gear problem. Also 
check the Emergency Brake Pressure gauge so the crew is 
aware of all available braking potential prior to landing. 

6. If gear not down, see 03. 12* Flight Handbook, for supple¬ 
mental extension system procedures, 

Q. SUPPLEMENTAL LANDING GEAR EXTENSION SYSTEM 


i. AFFECTED GEAR EMERGENCY RELEASE LATCHED 
DOWN . . . LATCHED DOWN 

If difficulty is encountered in moving the appropriate lever, i 
it may be necessary to apply a greater force by steadily 
pressing down on lever with foot. Do not shock load by 
jumping or stamping on lever* If necessary to extend all | 
gear with the emergency extension system, the suggested 
procedure is to operate the shorter main lever first for 
‘’onvenience sake. Either may be operated without affecting 
the other. 

3, WHEN AFFECTED GEAR INDICATES DOWN, GEAR 
LEVER DOWN . . . DOWN 

Manual extension should result in a green light indication 
for the affected gear. Assuming a single gear system 
manually extended, placing the gear lever down will extend 
the other gearfs). Even if all gear were manually extended 
placing the gear lever down prevents the annoyance of the 
gear warning horn sounding at touchdown. If all gear have 
green light indication* placing the gear lever down will put 
the gear unsafe light ouL 

If the nose gear were extended manually, placing the gear 
lever down is necessary to provide No. I system hydraulic 
pressure to the nose wheel steering. 

4. GEAR INDICATOR LIGHTS CHECK . . . CHECK 
All green lights should be on. If the main gear were 
extended manually the landing door light will remain on due 
to main doors being open. Sufficient ground clearance 
exists with the main doors open to prevent damage on 
landing. 

If the nose gear fails to indicate down, after manual exten¬ 
sion has been accomplished* it may be locked down by using 
the emergency downlock rod. This rod is stowed in the j 
electronics compartment Procedure for use of the rod is ^ 
as follows: 

a. Depressurize the aircraft. It is suggested that one turber 
compressor be operated for cabin ventilation and to pro¬ 
vide a slight positive pressure in the aircraft. 

b. Enter the electrical/electronics compartment through 
the hatch in the forward coat compartment floor. 

c. Remove the nose gear "inspection hole cover on the 
forward bulkhead of the compartment. 

d. Remove downlock rod from the right side electrical 
rack and insert through inspection hole. 

e. Hook rod around attach bolt at top of downlock actuator I 
rod. 


If manual extension procedure was not successful In lowering 
the affected geaHs), proceed as follows: 

1. Leave emergency extension lever(s) DOWN. 

2. Place landing gear lever to NEUTRAL* 

3. Maintain 170-320 knots. 

4. Place service interphone switch ON. 

^ If the service interphone is inoperative, use one of the cabin 
attendants to relay gear indication from the cockpit to the 
crew member operating the supplemental extension system* 

' On those flights without cabin attendants, use the PA syatem* 

5. Proceed to hydraulic compartment access door, forward of 
seat 17C, with headset, microphone and flashlighL 

6. Enter compartment, remove pump cover, locate pump handle 
in cover and install handle in pump, 

7* Close No. 1 hydraulic reservoir fill valve. This valve 
should be found normally safetied open. 

8. Place gear selector to desired position and operate hand 
pump. When a gear uplock has been unlocked that gear will 
tend to free fall toward a down position. Hand pump opera¬ 
tion will be required to assure that the gear locks down- 
Normal operation time for extension of a main gear is 
approximately five minutes; the nose gear should take 
approximately three minutes. Maintain Interphone com¬ 
munication to verify gear position. 

9. Gear down is Indicated by a reported green light from the 
cockpit It is normal for the landing door Ught to remain ON 
when a main gear has been pumped down. 

10. Return selector to OFF. Leave No, 1 hydraulic reservoir 
fill valve closed to trap extension pressure in llne(s)* Stow 
pump handle and cover. Re-install compartment access 
door after returning to cabin. 

11. Place landing gear lever DOWN upon return to flight deck. 

R. LANDING WITH UNSAFE GEAR INDICATION 

If sairlanding gear indication cannot be obtained after all 
attempts for landing gear extension have been made, the 
following steps should be taken In preparation for the 
landing. 

1. Jettison fuel to minimum level. Inboard tanks may be 
scavenged SCD provided No- 2 hydraulic system pressure 
available. 

2, If emergency gear extension has been attempted, and it is 
desired to keep hydraulic pressure on the gear during land¬ 
ing, the emergency extension lever(s) must be returned to 
the normal detent. 
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LANDING WITH UNSAFE GEAR INDICATION 

3. Advise the Ground Crew by radio of all existing gear and 
door light indications* 

After landing, use reverse thrust and moderate braking to 
stop aircraft. When aircraft comes to a stop, keep all 
engines at idle, hydraulic pumps on, gear handle down and 
brakes on. Do not turn off runway until Ground Crew has 
visually inspected gear and installed gear pins or secured 
gear by other means. 

LANDING WITH AVAILABLE GEAR 

If all landing gear cannot be extended, some conditions such 
as landing on a runway or smooth terrain may provide 
best directional control and minimum structural damage if 
the landing is made with all gear retracted. The inboard 
pods and pylons are designed to support the aircraft during 
a controlled landing on a hard-surfaced runway. 

Accomplish the anticipated crash landing preparatmn^ndfuse 
normal landing'fiaps to provide minimum speed and maximum 
aileron control. 

If conditions dictate that a landing be made with partial gear 
extended, use the following procedures* 

RECOMMENDED ACTION BEFORE AND DURING 
LANDINGS WITH LESS THAN NORMAL LANDING GEAR 
AVAILABLE. 

Review and execute, as applicable, ANTICIPATED 
CRASH LANDING procedures, as outlined in 03. 10 
and 03,21 sections, this chapter. 

^b'^ Review the specific procedure, for the configuration of 
available gear as described below. 

Use normal landing flap extension for all landings, 
regardless of gear configuration, to afford lowest pos¬ 
sible landing speecTs, 

; When runway foaming operation is complete and ready 
to commit aircraft to landing; 

(1) Plan to jettison ALL fuel tanks to minimum level. 

(2) Scavenge inboard tanks EMPTY for all available gear 
configuration landings. 

(3) When specific procedure calls for a wing heavy condi¬ 
tion, the heavy wing should have only such additional 
fuel as indicated by the IN FLIGHT ASYMMETRIC 
FUEL DISTRIBUTION chart in chapter 02 of this 
handbook. 

EXAMPLE 

With inboard tanks EMPTY, and tll^outboard 
main tank with the least fuel at 3000 pounds, 
the maximum fuel allowe(^in\he^opposite main 
tank would be 7200 pounds in flight. V/ 

I BOTH MAIN GEAR EXTENDED AND NOSE GEAR 

RETRACTED 

a* Seat passengers as far aft as possible. 

b. Make normal approach and landing on main gear* 

c. After touchdown, retract wing flaps at approximately 
110 KTS IAS to increase elevator effectlvlty; retrim 
stabilizer as necessary. 


d* Avoid excessively nose high attitude. 

e. Lower nose gently to runway at approximately 100 KTS, 
as elevator effectiveness decreases rapidly below this 
speed. 

f. Do not use brakes, if conditions permit, until nose is 
on runway. 

g. When nose contacts, maintain directional control and 
stop aircraft with brakes. 

CAUTION 

DO NOT USE REVERSE THRUST. 

h. At END OF ROLLOUT, initiate engine shutdown and 
evacuation procedures. 

3. NOSE GEAR ONLY EXTENDED 

a. Make as flat an approach as possible. 

b. Make initial contact on aft fuselage. Then lower nose 
gear to runway. 

c. At TOUCHDOWN, initiate engine shutdown procedure, 

d. When aircraft stops, initiate evacuation procedures, 

4* ONE MAIN GEAR AND NOSE GEAR EXTENDED 

a. Distribute fuel (using crossfeed, jettison and scavenge 
procedures) so that wing with extended gear is heaviest. 

b* Make normal approach and landing. 

c. At TOUCHDOWN, initiate engine shutdown procedures 
for engines on wing with gear UP, 

d. Raise speed brakes slowly to reduce landing distance. 

c. Use nose steering, rudder and brakes and reverse thrust 
on the gear DOWN side to stop aircraft. 

f. Ease wing down till outboard pod contacts while aileron 
control is still available and effective, 

g* Apply FULL braking and reverse thrust on operating 
en^nes to stop aircraft. 

h. At END OF ROLLOUT, initiate engine shutdown pro¬ 
cedure for remaining engines and evacuate aircraft. 

5. ONE MAIN GEAR ONLY EXTENDED 

a. Distribute fuel (using crossfeed, jettison and scavenge 
procedure) so that wing with extended gear is heaviest, 

b. Make normal approach and touchdown. 

c. At TOUCHDOWN, initiate engine shutdown procedures 
for engines on wing with gear UP. 

d. Lower NOSE gently to runway while aileron and elevator 
control is still effective. 
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NOING WITH AVAILABLE GEAR (Cont'dI 
CAUTION 

IK ENGINE POD IS ALLOWED TO CONTACT 
FIRST, NOSE MAY BE PITCHED DOWN WITH 
EXCESSIVE FORCE. 


1 *. After touchdown, extend speed brakes for additional drag. 

f. When aircraft stops, initiate engine shutdown procedures 
on remaining engines and evacuate aircraft. 

i. BELLY OR POD LANDING 

a. Make us flat an approach as possible. 

b. Use full flaps for lowest touchdown speed. 

c. Make initial contact on aft fuselage, then lower nose 
gently until inboard pods contact runway. 

d. Immediately after TOUCHDOWN, initiate engine shut¬ 
down procedure. 

e. When aircraft stops, initiate evacuation procedures- 

LTERNATE BRAKING 

1. AFTER NO. 2 HYDRAULIC SYSTEM FAILURE, BRAKE 

PRESSURES CHECK.CHECK 

With a loss of No. 2 system pressure and the brake pres¬ 
sure gauge indicating 3,000 FSI, the brake accumulator 
will provide at least seven full main gear brake applica¬ 
tions. At least three full applications are available from 
the air brakes with 1, 600 PSl indicated. 

2. AFTER TOUCHDOWN: 

a. #3, #4 & AUX HYDRAULIC PUMPS ON 

Turn on the Auxiliary hydraulic pump and the engine 
driven pumps in #2 hydraulic system as the aircraft 
touches down. With any fluid remaining in the system, 
brake pressure can be maintained for a longer period of 
time. 

b. USE ONE TOE BRAKE APPLICATION TO STOP AIR¬ 
CRAFT 

Due to the absence of a definite feel for anti-skid 
cycling, attempt to stop the aircraft with only one 
brake application rather than repeated Pumping of the 
brakes. This will use a minimum amount of fluid from 
the accumulators when stopping the aircraft. Although 
nose wheel brakes will be available, do not attempt 
full pedal deflection just to obtain nose braking. 

3. IF TOE BRAKES INEFFECTIVE: 

Have First Officer call out hydraulic brake pressure and if 
pressure drops to approximately 900 PSI, the Captain should 
be ready to use the Emergency Air Brake system. If 
Emergency Air Brakes must be used proceed as follows; 

a. RELEASE TOE BRAKES 

If necessary to use the Emergency Air Brake system, 
do not use toe brakes* even though nose wheel braking 
may be available. To do so will probably result in 
locking the main gear brakes by trapping air in the brake 
lines. 

b. METER AIR BRAKES AS REQUIRED 

Rotate air brake control slowly to prevent excessive air 
application initially as this may lock wheels and cause 
tires to blow out. 


To maintain directional control at high speeds, use rudder 
and differential reverse thrust. At low speeds, use dif¬ 
ferential reverse thrust. 

CSD MALFUNCTION LIGHT 

1. IF ANY GENERATOR RELAY LIGHT ON, DISCONNECT . . 

.DISCONNECT 

If the malfunction light is accompanied by a tripped field 
and line relay, on the same generator* disconnect the 
CSD. If the bus tic relay is also tripped, reclose the 

bus tie before disconnecting the CSD. 

2. IF NO GENERATOR RELAY LIGHT ON: 

a. FIELD SWITCH TEST 

b. CHECK FREQUENCY 

c. IF FREQUENCY ABNORMAL, DISCONNECT . . - 
.DISCONNECT 

d. IF FREQUENCY NORMAL MONITOR GENERATOR 
CONDITION 

Return field switch to OFF and monitor light. 

If light goes out, leave the generator connected 
for use as a standby. 

3. IF MALFUNCTION LIGHT REMAINS ON FOR ONE 

MINUTE, DISCONNECT.DISCONNECT 

GENERATOR OVERHEAT LIGHT 

Anytime the Generator Overheat light comes On, use the 
following procedure to determine if It is necessaiy to 


disconnect the CSD. 

1. FIELD SWITCH OFF.OFF 

2. IF OVERHEAT LIGHT GOES OUT: 

a. LINE SWITCH OPEN.OPEN 

This allows the generator to be operated without 
powering its load bus and the sync bus. 

b. FIELD SWITCH ON.ON 


The field switch On allows the voltage and frequency to 
be monitored. 

c. MONITOR GENERATOR CONDITION 

If any of the indications are abnormal in standby the 
generator should be disconnected. 

3. IF OVERHEAT LIGHT REMAINS ON FOR ONE MINUTE, 
DISCONNECT.DISCONNECT 
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4. Set bug to boundary speed 4* 10 KTS, 


1, Asymmetric spoiler operation could be caused by slow or 
uneven operation of the spoiler linear actuators due to 
cold soak. Under cold soak conditions it may require 
as much as one (1) minutej or more, for the actuators to 
run full travel, or they may not operate at all. 


5* For landing, enter traffic pattern with gear down and wing 
flaps at 30® at bug speed +10 KTS, 

6. Reduce speed to Bug after turning on final approach and 
maintain this speed over the threshold. 


2. Therefore, should a roll be experienced when attempting to 
pitch trim the aircraft with spoilers: 

a. Return the speed brake lever to SPOILER DOWN posi¬ 
tion, leave the spoiler selector switch in desired trim 
direction for approximately one minute. 

b. Again extend the speed brake lever. If roll persists, 
repeat step "a'* two or three times. 

3, If further attempts to pitch trim result in roll, leave the 
spoiler selector switch in the desired trim position and 
pull the appropriate CB (B-7) for the spoiler actuators 
In question. Wait five minutes for the actuator integral 
overload protector to cool and reset before repeating the 
procedure. 


4. An alternate means of correction is to descend into higher 
temperatures and allow sufficient time for the actuators to 
warm up, 

JAMMED SPOILER PROCEDURE 


) 


If a spoiler should jam in an extended position during flight, 
the resultant roll can be readily controlled by use of 
opposite lateral control and the application of spoiler 
speed brakes to equalize spoiler extension. 


NOTE 

On aircraft with Spoiler Control Overload 
lights installed the steady illumination of a 
light, in addition to the roll caused by a 
spoiler remaining extended, will confirm 
that a spoiler linkage is binding. If either 
light should illuminate steady or momentarily 
with no lateral trim change noted, closely 
monitor lateral control response and continue 
flight to destination. Flight with autopilot 
engaged under these conditions is not 
recommended. 

Once the aircraft Is returned to level flight, attempt to 
retract faulty spoiler by use of spoiler selector as follows: 

1, Place spoiler selector NOSE UP (inboard spoilers re¬ 
tracted), If any tendency to roll noted, place spoiler 
selector to NOSE DOWN. This will leave symmetrical 
inboard spoilers extended and outboard spoilers retracted. 

2. If, when placing spoiler selector to NOSE UP, no roll rate 
is noted, place to NOSE DOWN, If roll rate noted, return 
spoiler selector to NOSE UP which will leave inboard 
spoilers retracted and outboard spoilers extended. 


WARNING 

SINCE THE AIRCRAFT DECELERATES 
MORE RAPIDLY WITH EXTENDED SPEED 
BRAKES, EXERCISE CAUTION WHEN 
THRUST IS REDUCED FOR LANDING. 

Y. JAMMED AILERON CONTROL WHEEL 

Should either pilot experience a locked or jammed aileron 
wheel condition, the control system is designed to provide 
limited lateral control. In order to regain positive lateral 
control and evaluate the situation Immediately, the following 
procedure should be instituted: 

BOTH pilots apply as much corrective force as Is necessary 
to. overcome the aileron control interconnect spring and pro¬ 
vide available lateral control. 

1, If Captain's control wheel alone can be operated, only 
ailerons are available for lateral control. In this 
condition, if lateral trim is necessary: 

a. Apply spoiler speed brake gradually. 

b. If unable to trim with spoiler speed brake: 

(1) Select NOSE UP with SPOILER SELECTOR switch. 

(2) PuU SPOILERS EMER PITCH INBD circuit breaker 
B-7. 

(3) Select NOSE DOWN with SPOILER SELECTOR switch. 

The preceding steps should deactivate and stow ALL 
spoilers, provided the control problem exists in the 
linkages inboard of the spoiler linear actuators, 

2, If First Officer's control wheel alone can be operated, only 
spoilers are available for lateral control, 

K Captain's control wheel jammed in a displaced position, 
continuous opposite control input must be maintained at the 
First Officer's wheel to keep wings level. No means of 
lateral trim Is available in this situation, 

3, Whenever either aileron or spoiler lateral control is not 
available, consideration should be made regarding the roll 
capability limitations that exist. Landings under cross wind 
conditions should be avoided where possible, 

Z, CARE FOR VICTIM OF ELECTRICAL SHOCK 

If the victim has suffered electrical shock, direct one of 
the crew to call a physician, if practicable and take the 
following steps immediately; 


3, If, when using the spoiler selector to determine which set 
of spoilers Is at fault, the aircraft does not try to roll 
with either set of spoilers retracted, the spoiler selector 
system is retracting the faulty spoiler* Completely re¬ 
tract all spoilers by slowly moving spoiler speed brake 
handle toward 0® and place spoiler selector in the position 
(nose up or nose down) that will eliminate any roll tendency. 


1* Remove source of electrical emrent by opening all field 
relays or turning ground power off, 

2. If victim is unconscious and breathing has stopped or is 
intermittent* apply artificial respiration without delay. 
(Mouth-to-mouth resuscitation recommended). 


Leave spoiler selector in this position until after touchdown 
on landing. 
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WARNING 

A DELAY OF 5 SECONDS MAY BE FATAL 

Use blankets or coats to keep victim warm* 

Continue artificial respiration until natural breathing is 
restored unless advised otherwise by a physician. 


The following Information is provided as a guide to combat 
a fire in the cabin wall* Reported smoke or fire from galley 
units, passenger chairs or other accessible furnishings 
can best be extinguished by portable fire extinguishers* It 
is imperative that a cockpit crew member personally 
investigate aity* report of smoke or fire in the cabin, re¬ 
gardless of location or type described. 


WARNING 

DO NOT STOP ARTIFICIAL RESPIRATION 
IF VICTIM’S BODY BECOMES STIFF OR 
RIGID. THIS CAN BE EXPECTED IN CASES 
OF ELECTRICAL SHOCK* 


To sucessfuUy combat a cabin wall fire action must be 
initiated immediately. Cabin linings and fabrics meet 
existing requirements of flame resistance and propogation 
rate; however* they are not fireproof and can cause significant 
smoke. 


Do not attempt to move victim until natural breathing has 
been restored, unless his position jeopardizes the safety 
of the aircraft, 

THRUST REVERSER ACTUATION IN FLIGHT 

The following procedures, as they fit the situation, should 
be used to control or eliminate the affect of in-flight thrust 
reversal. Deliberate use of reverse thrust is prohibited. 

Unless positive indications exist requiring immediate action 
to control the aircraft, a cross-check of cockpit instruments 
should be conducted to confirm warning light indication. An 
engine actually in a reversed condition should show a thrust 
reverse light, produce a yaw in a reverse direction if 
power is applied, have no indication of EPR on the instru¬ 
ment regardless of power setting and have only reverse 
throttle available to the pilot. An engine showing an in 
transit light for an appreclcioblc period of time should nor¬ 
mally also have its throttle locked in the idle range due to 
the linkage arrangement associated with the controls. An 
in transit Indication with the throttle in a forward thrust 
producing position that does not also produce a yaw should 
be considered a false indication. 


Due to the wide variance in location and severity of possible 
situations, it is suggested that the captain analyze the reported 
conditions and initiate such action necessary to extinguish the 
fire or maintain control until a landing can be accomplished. 

The following general actions are recommended where 
applicable: 

Have crew members on flight deck use protective oxygen and 
interphone immediately. Crew member fighting the fire should 
use portable protective oxygen. 

Advise passengers to remain seated unless requested to assist 
and that cabin lights may be off depending on the situation. 

Proceed to the nearest suitable landing facility; maintain contact 
with ground and request that information be relayed to intended 
landing site. 

Descend to 10, 000 feet or below, terrain permitting, to allow 
depressurization of aircraft should structural damage result 
from fire, if descent is decided upon, shut down pressurization 
air sources progressively until only one remains in operation; 
this limits the airflow through the cabin wall area to the minimum 
necessai7 to sustain cabin pressure while above 10, 000 feet. 


If thrust reverser is inadvertently actuated In flight: 

Reduce speed consistent with aircraft weight, altitude 
and turbulence conditions. 

Rotate thrust reverse lever forward. 

Check thrust reverser lights for normal indications 
that thrust reverser is properly stowed. 

Carefully advance throttle to forward thrust position. 

If cockpit indicators and aircraft reaction to thrust 
application is normal, proceed with flight. If any ab¬ 
normality exists which could indicate damage, land at 
the nearest suitable facility. 

If thrust reverser actuates due to an unknown cause: 

Move throttle to idle position. 

Place start lever to OFF. 


The cabin wall fire may have been kindled by a short circuit 
or overheated electrical device or by careless handling of 
cigarettes or matches in the cabin area. If an electrical source 
is suspected the pertinent steps of the Electrical Fire procedure 
on the Emergency checklist should be accomplished at once. 

The technique of fighting the fire in the cabin area will vary with 
the circumstances. The crew member proceeding to the area 
•^-should carry the COg fire extinguisher, ax, and flashlight from 
the cockpit. It is recommended that he then request additional 
items, such as portable oxygen and additional fire extinguishers, 
be brought to him by the cabin attendants. Passenger portable 
oxygen bottles stowed in the fire area should be removed to a 
safe place. 

It may be necessary to remove a wall panel to gain access 
to the fire. A suggested method for rapid removal is to 
strike the center of the panel above the floor louvre sharply 
with the foot or the handle of the ax, then pry at the edge of 
^he panel exposed by the resulting deformation. Do not chop 
at wall panel with the ax, damage could occur to fuselage skin, 
wiring or plumbing. 


Reduce speed consistent with aircraft weight, altitude 
and turbulence conditions. 


Land at nearest suitable facility. 

Do not attempt to operate the affected engine for 
remainder of flight. 
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CABIN WALL FIRE CONSIDERATIONS 


8. It is imperative that the fire be fought at as close a range as 
possible. Don the smoke mask, if necessary to allow getting 
near the fire area. Direct CO2 through the available wall 
openings; water extinguishers are most effective when 
directed onto the burning material. Use caution with water 
extinguishers not to direct the stream onto electrical equip¬ 
ment. 

9. After the fire is subdued it should be monitored for the 
remainder of the flight. Examine the area near the fire 
and quench any remaining embers. The surrounding area 
should be examined for skin or structural damage and, if 
present, require extreme caution on the part of the crew for 
the remaining portion of the flight. Avoid abrupt maneuvering 
do not pressurize the aircraft and proceed to the nearest 
suitable facility for landing. 

10. Restore electrical power, if it was shut down during the 
fire fighting period, to all unaffected circuits. If wiring 
or electrical equipment damage is suspected, restore 
necessary load busses one at a time. A crew member 
should observe the damage area while electrical power 

is being restored to avoid re-kindling. Any circuit breaker 
or fuse found tripped or blown should not be re-set or 
replaced without careful analysis of the possible results- 
It is recommended that only absolutely essential items 
be restored, 

11. If the fire is of appreciable magnitude the oxygen lines in 
the cabin area may become vulnerable. Consideration 
should be given to shutting off the cabin oxygen supply at 
the bottle or valve; this is especially important if depres¬ 
surization has caused the automatic oxygen system to 
activate, 

. EN ROUTE LOSS OF CREW OXYGEN SUPPLY 

When the fixed oxygen supply becomes depleted during flight 
the crew becomes vulnerable to both smoke or los» of cabin 
pressurization, due to loss of primary protective oxygen. 

The following steps should be accomplished to provide the 
greatest margin of safety available under the circumstances; 

1. Place the cockpit portable oxygen bottle and mask in a posi¬ 
tion readily available to the captain. 

2. Procure two portable oxygen bottles and masks from the 
cabin and place them in positions readily available to the 
first officer and engineer, 

3. Flan to land at the nearest suitable airport in point of time. 

4. Analyze the possibility of descending to a lower altitude, 
considering available fuel versus time to destination selected. 
Descent should be a secondary consideration to maintaining 
adequate fuel reserve, particularly on overwater flights or 
when traversing widespread areas of poor terminal weather, 

5. Specifically review Smoke Removal and Rapid Descent proce¬ 
dures, this chapter, to lessen the possibility that the lack of 
communication cause a coordination problem should either of 
them be required during the remainder of the flighL 
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RTIFin'Vt RESPIRATION AND EXTERNAL HEART COMPRESSION 

OPEN Air passage 

1. Clear mouth of foreign matter. 

2. Lift up on back of neck and extend the head. 



HER EMERGENCIES 
IDE 


RESTORE Breathing 

1. Pinch the nostrils shut. 

2. Place your mouth firmly over victim's mouth. 

3. Blow hard enough to make victim's chest rise. 

4. Remove your mouth to permit exhalation. 

Repeat ever S seconds. 

# If victim is a CHILD; 

1. Cover both nose and mouth with your mouth. 

2. Blow shallow breaths. 

Repeat ever 3 seconds. 



# If there is NO AIR EXCHANGE: 



ADULT 

Turn victim on his side . . . 


CHILD 


Hold child with head down . . . 




INFANT 

Hold infant by heels . . . 


. . . . and slap him sharply several times between the shoulder blades in order to dislodge any foreign matter from the throat. 


RESTORE 



IRCULATION 


The HEART has STOPPED if; pupils are dilated or no pulse is noted. 

1. Place heel of hand over lower half of breast bone. 

2. Press down 1 1/2 to 2" and release. 

Repeat every second. 

If victim requires both mouth^to-mouth respiration 
and external heart compression; 



ONE RESCUER: Alternate between inflating the lungs twice and compressing the heart 15 times. 


TWO RESCUERS; Inflate lungs on the release of every 5th external heart compression. 

Many persons have been revived only after hours of artificial respiration. 

* * * (4354) 
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EVACAUT10N ALARM POLICY 


EMKRGICNCY LANDING/ 

evacuation 


The variable nature of each cmerj^cncy landing and/or emergency evacuation makes it impossible to set down definite procedures. 
Therefore, the procedures in this fi^ection arc guidelines only. Proper evaluation of the situation will dictate the course of aclion 
to be followed. 

Emergency landings or other abnormal conditions do not always dictate the need for an emergency evacuation. However, if con¬ 
ditions are such that an evacuation appears necessary, the first crew member aware of this situation shall immediately advise the 
captain. The captain will evaluate the situation and, if necessary, will initiate the evacuatiom If time does not permit contacting 
the captain because the nature of the emergency requires immediate action, the crew member will activate the evacuation alarm 
system without further delay. 


WJicn the evacuation signal sounds while the aircraft is taxiing, the captain will immediately stop the aircraft and shut down the 
engines. 


CREW DUTY CHART 

EMERGENCY LANDING 

BKFORK LANDING 

AIRCRAFT EVACUATION (if required) 

CAPTAIN 


Transmit emergency message. 

Instruct flight attendants, first officer, engineer 
and ACM. 

Brief passengers. 

Have cabin alerted 30 seconds before touchdown. 

Parking Brake. qN 

Start Levers.OFF 

Spoiler Handle.DOWN 

Emergency Lights.ON 

Evacuation Alarm.ON 

Engine Fire Pulls.. PULL 

Engine Fire Ext.Discharge (If Req.) 

Direct Evacuation 

FIRST OFFICER 


As directed by captain. 

Check forward right door activated. 

Expedite evacuation in forward cabin. 

ENGINEER 


Subject to captain^s discretion: 

Expedite evacuation in aft cabin. 

Secure cockpit station. 

Take aisle seat aft door area. 


FLIGDT ATTENDANTS 


FLIGHT ATTENDANT A 


Go to cockpit for captain^s instructions. 

Brief other attendants and passengers. 

Coordinate all cabin preparation. 

Advise captain when completed. 

Open forward left door. 

Expedite evacuation. 

FLIGHT ATTENDANT B 


Assisi in cabin preparation. 

Four or more F/A's - Open forward right door. 

Three F/A's - Open aft right door. 

Expedite evacuation. 

FLIGHT ATTENDANT C 


Assist in cabin preparation. 

Open aft left door* 

Expedite evacuation. 

FLIGHT ATTENDANT D 


Assist in cabin preparation* 

Open aft right door. 

Expedite evacuation. 

OTHER ATTENDANTS 


1 Assist in cabin preparation. 

Expedite evacuation. 
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ERGENCY LANDING/ 

ACUATION 

MERAL 

jossible emergency in its early stages may not be well defined* 
mcertain whether a distress alert is in order* it is better to 
:lare the emergency. It can always be cancelled later if it is 
needed. When confronted with an emergency situation, alert 
appropriate traffic control center immediately. 

c following procedures are to be used only as a guide since 
;h emergency situation will have its own unique conditions* 
cw members must be prepared to initiate* or assist in air- 
ift evacuation irrespective of their assigned duties. 

ACUATION SIGNALS 

lenevcr possible, the captain should initiate the aircraft 
acuation if it becomes necessary. Crew members who ob- 
rve a potential emergency condition should tell the captain 
mediately. This gives the captain a basis for evaluating 
ether the situation warrants aircraft evacuation. If necessary, 
will activate the evacuation signal. However* there are sit- 
tions, such as explosions or uncontrollable fires, which will 
quire immediate evacuation. Any crew member who observes 
s sort of situation will activate the evacuation signal since 
ne will not permit contacting the captain first, 

10 evacuation process will be seriously impaired if the engines 
e running or the aircraft is moving. Therefore* any time an 
acuation is anticipated or the evacuation signal sounds* the 
rcraft must be stopped and the engines shut down immediately. 

lusual occurrences may cause concern among passengers and 
ght attendants as to their safety, and could result in unwar- 
nted evacuation. To avoid this possibility the captain should 
ake a PA announcement to tell them that the situation is under 
ntrol. 

£APE ROUTES 

le four cabin doors are the preferred escape routes for land 
acuation. Additional escape routes are the overwing and 
■ckpit window exits. In a water evacuation the overwing exits 
'e the preferred escape routes. 

/ACUATION PLAN 

le general evacuation plan consists of the flight attendants 
aerating their respective doors and slides. The flight crew 
deployed throughout the cabin to command and direct the 
^acuation. 

is not intended that crew members assume unnecessary risks, 
hen everything possible has been done to provide for passenger 
ifety* they should leave the aircraft without delay. 

he ranking crew member is responsible for command of the 
itlre group. The ranking crew member present will assume 
>mmand and exert forceful direction. 

nee an aircraft evacuation is started, it may be stopped only 
i command of the ranking crew member. 

OMMUNICATION 

ransmit the emergency message and any additional information 
r request on the ATC frequency In use at that time. The cmcr- 
3 ncy message should include: 

Flight number and position. 

A description of the emergency and your intended 
action. 

The kind of assistance desired. 


If unable to establish communications, set the transponder on 
code 7700 and broadcast the following message as often as pos¬ 
sible: 

"Mayday* mayday* mayday. 

This is TWA flieht_." 

Emergency message text. 

Depress the microphone button for two second 
intervals. 

"This is TWA flight_, OVER. " 

BEFORE LANDING 
CHECK LIST 

Initiate the check list procedures as indicated in the Anticipated 
Crash Landing portion. This section intends to prepare for land¬ 
ing in conditions other than normal. Some of the items may be 
impossible* or not desirable to accomplish. The degree of con¬ 
formity will be consistent with command evaluation* 

INSTRUCT THE FLIGHT ATTENDANTS 

Flight attendant A should be summoned to the cockpit by PA 
announcement or the 6 bell signal. 

Explain the nature of the emergency, and approximately how much 
time is available. Review what sort of cabin preparation should be 
made and any expected adverse evacuation conditions; wind, ter¬ 
rain, structural damage. 

Specific instructions for cabin preparation are in the flight at¬ 
tendants Emergency Procedures Handbook. 

It is desirable for the captain to brief the passengers. If the sit¬ 
uation makes this impossible* the fllghl attendant will brief them 
using the passenger address system. If the PA is inoperative* 
the flight attendant will use the megaphone. 

INSTRUCT THE ACM 

If an additional crew member is in the cockpit, direct him to be 
seated in the cabin in a location where he can assist one of the 
flight attendants. If no seats are available in the cabin, the add¬ 
itional crew member should be assigned a duty station and told 
to get to it immediately after the aircraft stops, 

LANDING ALERT 

Instruct the passengers to assume the emergency landing position 
approximately thirty seconds before landing and to remain in that 
position until the aircraft comes to a stop. 

LANDING AREA EVALUATION 

In all cases at an airport* landing on a runway is considered 
preferable. 

In situations involving a belly or partial gear landing, foam will 
reduce ignition potentials. Friction reduction is slight so that 
runout distances will not be significantly increased. 

The value of foam is to provide spark and heat quenching. If the 
entire runout track cannot be covered, it is desirable that the 
aircraft stop in the foam pattern. 

To allow sufficient time to foam a runway, whenever foam is re¬ 
quired, contact the tower of the field of Intended landing as early 
as possible stating runway foaming requirements. 

A landing in open terrain is a matter of selecting the best approach 
and runout condition consistent with time and maneuvering ability. 
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POST LANDING 


When aircraft evacuation is required, stop the aircraft and 
place parking brakes on and start levers off. If the emergency 
lights arc not on, turn them on and turn on the evacuation alarm. 
Pull the engine fire pulls, and discharge fire extinguishers if 
required. 

If engine fire location is known, direct both bottles to that 
engine. If there is no indication of fire, direct one bottle to 
each engine. 

Proceed to cabin area. Supervise door opening and evacuation 
slide activation. Command and motivate passenger escape move¬ 
ment. 

ON GROUND 

The ranking crew members will determine that all passengers 
arc accounted for. Direct the passengers away from the air¬ 
craft and inform them to stay in one group. 

DO NOT: 

Disturb or allow to be disturbed any wreckage or 
cargo. 

Make any statement concerning the possible cause 
of the accident. 

Prevent news photographers from taking photographs. 
Discuss anything about insurance. 


) 


Do or say anything that might imply that the company 
is admitting liability for any injury or damage. 
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USE OF 
EMERGENCY 
EQUIPMENT 


A. GENERAL 

Emergency equipment for the 880 aircraft includes, emer¬ 
gency lights* fire extinguishers and first aid kits for use in ! 
the event of in flight or landing emergencies. Escape ropes, 
escape slides and a crash axe are installed to assist in 
abandoning the aircraft or aid in rescue operations. 

B. EMERGENCY EXITS 

The two main entry doors, two galley service doors, two 
overwing escape windows and the two sliding windows in the 
cockpit are considered emergency exits. Instructions for 
opening the doors, escape hatches and cockpit windows are 
displayed,on the inside and outside of each of the above 
openings. An inflatable escape slide is provided at each 
main entry and galley door to evacuate passengers quickly 
and safely to the ground. Passengers may also be directed 
through the escape hatches and on to the wing. Ropes 
attached to the window frames may provide assistance for 
deplaning over either edge of the wing* The cockpit can be ' 
evacuated through the passenger cabin or, using the escape | 
ropes provided for each window, through the cockpit ; 

sliding windows. 

C. EMERGENCY EXIT LIGHTS 

Placing switch to RESET, with essential D. C* power on the 
bus, will turn the lights on and will rearm the two deceler¬ 
ation switches in the event either or both were tripped. 
Tripping of either decele ration swit ch will ca use the re spec- 
tive set s of li ghts (caElrT^r^dck^itl'to corne' OBT regardless 
of swiich position. 

Returning the switch to OFF will cause all exit lights to 
^ come ON with the loss of essential D. C. power. Lights 
^ will also come on on impact. 

With the switch in SHUTDOWN, none of the exit lights will 
come on with the loss of essential D. C* power. However, 
with essential D. C. bus power available, the cockpit dome 
lightsand cabin emergency exit lights can be manually turned 
on at the cockpit and Cabin Attendant stations, respectively. 

NOTE 

Cabin Attendant has no control of cockpit emer¬ 
gency lights. 

D. EVACUATION LIGHTS - (BULKHEAD & OVERHEAD RACK) 

The evacuation lights are dual lens, individual package in¬ 
stallations placed in strategic locations in the cabin to pro¬ 
vide general cabin lighting in the event of an emergency 
landing and the aircraft lights are inoperative. 

Units are seU-powered by batteries and incorporate impact 
switches which will be activated by any 1. 5G force in a 
horizontal plane. 

A two-position switch is provided on the face of each unit 
between the two lights. The up position is labeled AUTO¬ 
MATIC and the down position is labeled MANUAL. 

The switch is normally carried in the AUTOMATIC position 
but the lights may be turned on by placing the switch to 
MANUAL. Should the lights inadvertently come on auto¬ 
matically for any reason and they are not needed, placing 
the switch from AUTO to MANUAL and returning to AUTO 
will serve as a reset function and the lights should again 
go out. 


E. FIRST AID KIT 

One first aid kit is stowed in a small compartment above the 
aft Cabin Attendant's forward facing aisle seat. 

F. FIRE EXTINGUISHERS 

Two portable CO 2 fire extinguishers are installed on the air¬ 
craft. One is in the cockpit and one on the forward side of 
the left-hand rear galley bulkhead. These extinguishers are 
activated by pulling the trigger (which breaks the safety seal) 
and releasing CO 2 . Effective range is approximately three 
feet and the supply will fully discharge in 15-30 seconds. 

Two water type fire extinguishers are Installed* One is 
located in the forward coat compartment and one on the for¬ 
ward side of the left-hand aft galley bulkhead. 

The water type extinguisher is activated by rotating the handle 
clockwise. This breaks the safety seal, releases CO 2 Into 
the cylinder to pressurize it and also moves the collar far 
enough to release the trigger. Pressing down on the trigger 
releases the water In a stream which is effective up to 10 
feet. It will fully discharge In 30-45 seconds. 

G. CRASH AXE 

A crash axe is stowed on the forward side of the cockpit to 
cabin door. 

H. EMERGENCY ESCAPE SLIDE 

1. Four inflatable escape slides are installed in stowage spaces 
faired into the bulkheads immediately forward of each pass¬ 
enger and galley door. One slide for each passenger door 
and one for each galley service door* 

2. To activate escape slides, proceed as follows: 

a. Open cabin (passenger or galley) door and lock open against 
side of fuselage. 

b. Pull panel release handle and drop to extent of retainer 
strap. 

c. Press panel down sharply to separate quick disconnect on 
retainer strap and allow panel to fall to floor. This action 
automatically releases the slide from its outer cover. 

d. Push or kick slide overboard* 

e. Pull sharply on the air release handle^which should be 
visible inside the bulkhead housing. Slide should inflate 
in approximately 9 seconds. 

f* Proceed with evacuation* 

I. ESCAPE ROPES 

Escape ropes are located above each* emergency wing exit. 
They are contained in tubes in the cabin ceiling clrcumfer-' 
ence and are attached to cabin structure in the upper exit 
frame. Ropes may be used to assist personnel from either 
the leading or trailing edge of the wing* 

One rope is located at each cockpit sliding window* These 
ropes are secured to the structure aft of each pilot console* 

A red hook is provided above the sliding panel through which 
the rope must be placed when deployed* 

One additional loose rope is stowed in the forward coat 
closet. 


Jun-28-68 


03*30.01 












JSE OF 

IMERGENCY 

:quipment 

. SHOULDER HARNESS 


TRANS WORLD AIRLINES 

CONVA/R 880 

FLIGHT HANDBOOK 

I M. LIFE VESTS 


The shoulder harness is designed to give freedom of move¬ 
ment during normal operating conditions while automatically 
locking the harness during an abrupt deceleration. The 
inertia reel is factory adjusted'to lock at 2 to 3 G^s abrupt 
deceleration. 

Inertial type reels are installed on the Captain, First Officer 
and Flight Engineer seats. The release button is Located on 
the inboard side of the Captain and First Officer's seat and 
on the left aide of the Flight Engineer's seat. 

The operation of the inertia reel may be checked at any time 
to check for proper operation. Grasp the shoulder harness ! 
straps and jerk them forward. This will lock the reel and 
prevent further forward movement but the reel will continue | 
to take up any slack in the straps. 

To release the lock« press the release button inward while ex¬ 
erting no pressure on the straps. The lock will not release 
unless the straps are relaxed. Regarc^ess of the harness con-j 
dition (locked or free) releasing the harness from the seat i 
buckle will allow the shoulder harness to retract into the seat | 
' back. The harness may be released separately by press- 
' ing forward on metal tabs located at the top of the buckle. 

SMOKE GOGGLES 

Smoke goggled are provided at all crew member stations. 

The goggles utilize an amber lens to improve visibility in 
smoke conditions and are designed to be worn with the 
individual crew supplemental oxygen masks. 

Two small plastic tubes connected to the goggles, provide 
an air passage between the supplemental mask and the 
goggles. These tubes are long enough to extend inside 
the supplemental mask when it is in place* 

To use these goggles, proceed as follows: 

1. Don the supplemental mask. 


^ Five life vests are located in the cockpit against the sidewall aft 
^ of the Flight Engineer's panel for use in case of a crash on water. 

Two life vests for the cabin attendants are stowed on the shelf 
above the forward coat compartment. 

One additional life vest is located in a compartment above the 
aft facing hostess seat at the aft passenger door and one life 
vest is installed on the shelf above the aft coat compartment 
for use by "C" and "D" cabin attendants. 


1. Description 



(7061) WRAPPED LIFE VEST 


2* Put on smoke goggles and secure with the elastic headband. 

3. Tip upper portion of the oxygen mask (nose cone) away from 
the face momentarily to allow goggle air tubes to assume the 
proper position beside the nose. 

4. Reposition mask over nose and mouth making certain plastic 
tubes extend inside the mask. 

5. Should it be necessary to clear the goggles (contaminated 
air or fogging), the oxygen regulator emergency valve may 
be used to provide continuous flow as required. 

CAUTION 

Extended use of continuous oxygen flow will 
rapidly deplete the oxygen supply. 

L. PORTABLE MEGAPHONE 

A self-contained, battery powered megaphone is installed on 
the shelf above the aft coat compartment. 

To operate, squeeze the trigger located on the handle and 
speak normally into the mouthpiece. ^A volume control knob, 
on the back of the unit, may require adjustment to provide 
the desired voice amplification. ^ 

To prevent damage of the volume control stops, do not force 
the knob against the end of its travel in either direction. 

With the volume control knob set at 1:00 o'clock position, 

^ output should be sufficient to be heard throughout the airplane. 



(7062) FRONT OF LIFE VEST 
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VdDITIONAL procedures. 

o 

o 

o 

i 

AIRBORNE VIBRATION MONITOR POLICY-- 04.05.01 

/ Reporting Engine and Component Malfunctions 

Engine Starling Without External Electrical 

04.01.01 

Sep-1-67 

Power 

04.01.01 


Engine Starting with Start Valve Open Light 


« 4 4c 

Inoperative 

04,01.01 


Cross Bleed Starting 

04,01.01 


No Light Off During Engine Starting 

04. 01.01 


EGT Above Limits During Engine Starting 

04,01.01 


Start Valve Fails to Open 

04.01.01 

Feb-20-74 


Hung Start Procedure 

04.01.02 


Start Valve Open 

04.01.02 


Idle Bumble 

04 OJ-02 


Abnormal Engine Operation 

04.01.02 

Oct-7-71 

04.01.03 

Oct-7-71 


Fueling Additional Procedures 

04.01.04 

Oct-7-71 


Dripstick Tables - Overwing Fueling 

04.01.os 


Defueling Procedure 

04.01, 05 
Ck,t-22-70 


CONTROLS AND INDICATORS. 

- 04.02.01 


Center Instrument Panel 

04.02,01 

Nov-29-66 


Oil System Instrument Panel 

04, 02.02 
Nov-29-66 


Fuel System Control Panel 

04.02.03 

Apr-7-66 


Engine Starter Controls 

04. 02,04 
Aug-29-68 


AVM Control Panel 

04.02.05 


\ 

Apr-7-66 


SCHEMATICS. 

04,03.01 


Engine Ignition System 

04.03,01 

Apr-28-72 


Emergency Ignition Static Inverter 

04.03.02 

Dec-13-6a 


Fuel Tanks 

04.03,03 
Dec-13-68 


Aircraft Fuel System 

04.03.04 

Dec-13-68 


Boost Pump & Warning Light Circuit 

04,03.05 
Dec-13-60 


Engine Fuel System 

04,03.06 

Dec-13-68 


Engine Lubrication System 

04.03.07 
Dec-13-68 


Thrust Reveraer 

04.03.08 
Dec-13-68 


Airborne Vibration Monitor 

04.03. 09 
Feb-22-71 


Fire fit Overheat Warning 

04.03. 10 
Apr-10-72 


Fire Extinguishing Control 

04.03, 11 
Sep-14-70 


SUPPLEMENTAL INFORMATION. 

- - 04.04.01 


Engine Lubricating System Operation 

04,04.01 


Fuel Tank Configuration 

04,04.01 


Engine Fuel System Operation 

04.04.01 


Operation of Refueling Equipment 

04.04.01 

Sep-14-70 


Fuel Jettison Scavenge 

o 

o 

o 


\ Static Inverter Operation 

04.04.02 


1 Thrust Reverser Operation 

04, 04,02 
Sep-14-70 


Overheat and Fire Detector System 

04.04.03 

Sep-14-70 


Fixed Fire Extinguishing Systems 

o 

o 

o 



Sep-14-70 
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04. 00. 01 
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^....fORTING ENGINE AND COMPONENT MALFUNCTIONS 

In case a malfunction of any type occurs, all pertinent infor¬ 
mation should be recorded in the logbook. Whenever possible, 
ail instrument readings before, during and after the malfunction 
is noted should be recorded. The report should also include 
the time: 

Abnormal indications were observed. 

Engine shutdown if applicable. 

Engine operated at 0 oil pressure. 

Engine windmilled at 0 oil pressure. 

Engine windmilled. 

Any trouble-shooting attempted and the results. 

ENGINE STARTING WITHOUT EXTERNAL ELECTRICAL POWER 

With the bleed air manifold pressurized, an engine on the 
right side must be started first without external electrical 
power by using the following procedure: 


POWER PLANT 
ADDITIONAL PROCEDURES 


CROSS BLEED STARTING 

If the ground air supply fails after one engine has been started, 
or the start cart pressure is low, the remaining engines may be 
started by using the operating engine for a bleed air source. 

All start valve open lights must be functioning properly if a 
cross bleed start is used 

Accelerate an operating engine to maximum of 76% and open 
its bleed valve. 

Start the remaining engines in the normal manner. 

NO LIGHT OFF DURING ENGINE STARTING 

When an engine fails to light off using the normal starling 
procedure, proceed as follows: 

If there Is no rise in EGT within 20 seconds after placing 
start lever to Run detent, place start lever OFF and continue 
engine rotation by holding start switch to GROUND for an 
additional 20 seconds to clear engine of residual fuel. 


EGT ABOVE LIMITS DURING ENGINE STARTING 


Turn OFF #1 and #4 Load Reduction switches, Recir 
culation Fan switch, and Freon Pack switches. 

Place Battery switch to Emergency. 


) 


When ready to start the engine place Emergency Ignition 
Static Inverter switch ON. 

After the generator takes over its load bus, place 
external power switch to PARALLEL. 


An indication of engine oil pressure will now be available. 


After generator power is applied to the sync, bus, return 
the Battery switch to NORMAL and Emergency Ignition 
Static Inverter switch to OFF. Check that the Emergency 
Ignition Power On light goes out when the switch is 
placed OFF 

After a second generator is operating in parallel* turn 
on HI and H4 load reduction switches. 


If the Exhaust Gas Temperature reaches SSO^C: 

Return the start lever to OFF. 

Continue engine rotation by holding start switch to 
GROUND until EGT drops to safe value, 400®C or below. 

If the EGT did not exceed the type II limit, raise the 
start lever to RUN and attempt another relight. The 
engine RPM should be higher on the second attempt which 
may result in a lower starting EGT. 

If the EGT exceeded the type II limit, shut the engine 
down since the engine must be changed. 

START VALVE FAILS TO OPEN 

If the engine does not rotate when the starter control switch 
is placed to GROUND, the starter shutoff valve may be 
operated manually by applying air pressure directly to the 
valve pneumatic actuator. 


Turn on the recirculation fan switch. 

Si 

If additional cooling is required for passenger comfort, a 
Freon system (cabin preferred) may be turned on when 
^ three generators are operating in parallel* 

ENGINE STARTING WITH START VALVE OPEN LIGHT INOPERATIVE 

If a start valve position light is inoperative, the normal 
procedure must be modified as follows. 

No cross starting permitted* 

S^tart the affected engine with all bleed valves closed. 

Have ground personnel compare start cart duct pressure 
prior to starting and after starting affected engine to 
ensure its start valve closes. 


If the starter valve is to be manually operated use the fol¬ 
lowing procedure: 

When ready to start the engine, captain notifies ground 
crew by interphone and commands "Energize Starter. " 

As soon as tachometer indicates that engine is rotating, 
first officer will place start switch to FLIGHT position, 
the captain will advance start lever to RUN, observe fuel 
flow and indication of light-off. 

As engine accelerates, call out RPM over interphone to 
ground crew. At 45% RPM the man at the engine will 
release the starter shutoff valve, allowing it to close. 

Do not accelerate engine above idle RPM until the ground 
crew has secured the cowling and are clear of the area. 
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A logbook write up may be made if the engine fails to reach 
idle RPM within 2 minutes. Observe engine acceleration 
during the start. If acceleration stops before the engine 
reaches 60% RPM, and the fuel flow is abo^^e normal for 
idle, or EGT continues to increase, take the following 
steps immediately: 

If the start switch is still being held in the GROUND 
position, move the start lever to OFF momentarily then 
back to RUN 

If the start switch has been released, place the start 
switch to FLIGHT position and move the start lever to 
OFF momentarily then back to RUN. 

START VALVE OPEN 

If a start valve opens, or stays open with the start switch 
out of the GROUND position during ground operation: 

ON GROUND 

Place the appropriate wing isolation switch OFF 

If the open start valve is on either #3 or ft4 engines, 
have the ground air source removed prior to shutting 
down the engine. This is necessary to prevent starter 
damage, 

IN FLIGHT 

Place the appropriate wing isolation switch OFF 

If the start valve open light goes out* leave the wing 
isolated. 

If the start valve open light stays on, a fault in the light 
circuit is indicated and the wing isolation switch may 
be returned to AUTO. 

IDLE RUMBLE 

Idle rumble may be encountered on an engine during starting 
acceleration or up to approximately 75% RPM. It may be 
identified by audible sound as well as vibration felt through the 
throttle and start lever. 

It is caused by cycling of the pressurizing piston in the pres¬ 
surizing and drain valve, especially after air has been 
allowed to enter the system 

The frequency of the pulsations is low enough (approx. 20 
cycles per second) that it may not cause an increase in indi¬ 
cated vibration. If rumble starts at or near idle speed, 
increase RPM until rumble stops. This will usually purge 
the air from the pressurizing and drain valve and correct 
the problem. If rumble cannot be cleared, engine must be 
shut down and pressurizing and drain valve changed, 

ABNORMAL ENGINE OPERATION 

ACCELERATION HANG-UP 

Acceleration hang-up is a type of malfunction in which the 
engine fails to accelerate past a specific RPM. This hang-up 
sometimes occurs after the throttle has been retarded and 
attempt has been made to accelerate to a higher RPM. It 
sometimes occurs on the CJ-805 at high altitudes during re¬ 
light attempts, especially if the windmill RPM is low and 
IAS is also low. Positioning start switch to FLIGHT and 
moving start lever to OFF and immediately returning it to 
RUN will usually correct the problem. 

If hang-up occurs during acceleration above idle speed, retard 
throttle and re-open slowly. 


LOW ACCELERATION RATE 

The engine acceleration rate from idle to takeoff thrust 
is limited by the fuel control unit. If the engine is slow 
to accelerate it may be a fault of the fuel control, fuel 
limit cam or the speed sensing servo system. If engine 
can be accelerated at ail, operate it through several cycles 
in an attempt to free up the speed sensing servo, If 
acceleration rate is still low, note in logbook the approxi¬ 
mate time necessary to accelerate from idle to takeoff 
thrust. 

LOW EPR AT TAKEOFF THROTTLE SETTING 
If an engine fails to produce takeoff EPR at full throttle, 
check the full throttle RPM vs the maximum RPM column 
of the takeoff thrust setting chart in the Convalr 8B0 
Planning and Performance Manual. If RPM is low, it 
indicates a malfunction of the fuel control or its CIT 
sensor (Fuel flow and EGT should also be proportionately 
low.) 

ABNORMAL EGT INDICATIONS 

Any malfunctions which affect components in the main gas 
path of the engine, will usually cause the EGT for a 
specific thrust setting to increase. Changes in the basic 
engine condition can be detected by changes in the relation¬ 
ship of RPM, EGT and Fuel Flow. 

To determine the degree of change in engine condition, 
compare engine performance readings with previous 
logbook entries which were taken at the same thrust rating. 

EXAMPLE 

Cruise thrust readings from consecutive 
logbook pages. Any abrupt change should 
be investigated. 

EGT spread between two engines operating at the same 
thrust setting should not exceed SO" C. 

Turbine blade failures or turbine seal damage will generally 
show the following combination of indications: 

EGT 15-40 degrees higher than previous^ 

Fuel Flow 100-300 pounds per hour high 

RPM l-37o lower than previously noted, after EPR 
has been reset„ 

If these indications are observed, continued engine operation 
is not recommended since it exposes the engine to further 
damage 

NOTE 

When making engine performance comparison, 
use the same conditions of bleed air flow If 
possible. 

ENGINE VIBRATION 

Vibration of the Jet engine is not comparable to that of a 
piston engine because the vibration frequencies are a direct 
function of, or a multiple of the RPM and are therefore 
higher. At the same time the amplitude of the vibration is 
low since there are no reciprocating parts in the engine. 
Therefore, engine vibration will not usually be felt through 
the airframe until it becomes quite severe. In most cases 
the vibration can be felt through the throttle or start lever 
clearly enough to determine which engine is at fault. 
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ABNORMAL ENGINE OPERATION (Cant'd.) 

Engine vibration can be isolated from aerodynamic vibration by 
changini' the RPM of one engine at a time and noting change 
(if any) in frequency or amplitude. If vibration is severe and 
engine shutdown is considered, two possible sources of 
vibration may first be eliminated by depressurizing the hydraulic 
pump on that engine and by disconnecting the generator drive 
(CSD). 

COMPRESSOR STALL 
General 

Engine compressor stall is possible in the Jet engine 
because of the airfoil characteristics of the compressor 
blades. Compressor stall is an aerodynamic stall 
occuring in the same manner as that in which an aircraft 
wing stalls. This condition Is caused by a reduction of 
airflow through the engine, which increases the effective 
angle-of-attack of the compressor blade's, resulting In a 
compressor stall. 

Anything that disturbs the relationship of RPM and airflow 
affects the stall margin of the compressor. 


OIL SYSTEM. ABNORMAL INDICATIONS 
Oil Pressure Increase 

Oil pressure to the engine is a function of engine RPM, 
temperature and spray jet size. Clogging or opening of 
a spray jet is indicated by a change of oil pressure 
during a stabilized operating condition. Any oil pressure 
increase or decrease may be an indication of Impending 
engine failure. Previous logbook oil system operating 
history should be reviewed and the engine written up for 
maintenance investigation if there is a pressure change 
during stabilized operating condition. 

Oil Loss During Engine Windmilling 
When the engine windmills excessive oil may remain in 
the sumps due to inefficient scavenging. Due to loss of 
carbon seal backup air pressure oil can then get into 
the air chamber around the sump. The oil will then be 
exhausted overboard when the engine is restarted. 

A few minutes engine operation at high RPM may be 
necessary to clear the oil from the air chambers. During 
this time, oil and smoke can be expected from the 
engine breather and the 17th stage seal leakage outlets. 


Compressor stalls vary in severity, depending on whether 
the stall involves only a portion of a stage, a complete 
stage, several stages, or an entire compressor. Incipient 
stall may produce roughness In engine operation with or 
without audible accompaniment of rumble, drone, etc. 
Severe stalls will produce audible pulsations similar to 
back firing of a piston engine, although much louder. 

Acceleration Stalls 

The fuel control unit is designed to avoid compressor stall 
during maximum rate acceleration and prevent flame- out 
during rapid deceleration. This unit also schedules the 
operation of the variable stators and inlet guide vanes. 

If the engine stalls during rapid acceleration, close the 
throttle and reopen slowly. 


Any attempt to accelerate the engine rapidly during 
conditions where the airflow into the inlet duct is 
disturbed by high angle-of-attack, turbulence, ice 
accumulation, etc., may induce a stall. 

Deceleration Stalls 

The lowest stall margin of the compressor occurs at the 
stator break point, which is that RPM where the 
stators first reach the wide open position. If the stators 
do not close when the throttle is retarded below this RPM, 
a stall will result. Occasionally the engine will emit a 
buzz or growling noise during deceleration. This should 
be interpreted as a warning that it is approaching stall. 

If this is noted, stop throttle movement or reopen slowly 
and delay thrust reduction until lower RAT is reached. 

Do not exceed maximum time limitations for takeoff thrust 
rating. If the stall is caused by a temporary hangup of 
stator actuating mechanism, and does not repeat, the 
engine may be operated with no restrictions. If successive 
stalls occur, the engine should be shut down or operated 
above the stator break point RPM. 

ENGINE SLOWS TO IDLE 

Failures of the JFC drive shaft or the compressor discharge 
pressure sensing line will cause the fuel limiting system of 
the fuel control to reduce the fuel flow to the minimum flow 
setting of approximately 500 pounds per hour. Following 
«;hlfl type of failure the engine RPM may decrease to less than 
Idle setting of 60% and will not respond to changes in throttle 
>po6ition. If EGT is not excessive, the engine may be operated 
at this low power to provide generator or hydraulic pump 
operation or be shut down, SCD. 


Excessive Oil Temperatures 

The indicated oil temperature is the temperature at the 
outlet of the scavenge oil filter. Rapid increase in 
temperature is normally interpreted as a sign of 
mechanical failure In the engine. 

The oil is cooled in an oil-to-fuel heat exchanger. If 
the fuel heater valve sticks in the full open position, it 
could induce high oil temperature. If oil temperature 
on one engine gradually increases above the average of 
the other three engines, check the fuel filter temperature 
for that engine, if it is also high, suspect failure of fuel 
heater valve. 

NOTE 

During operation of the engine anti-ice 
system, the engine oil temperature may 
increase as much as 10^C depending on 
QAT and the amount of thrust being used. 

Fuel Heater Valve Failure 

If the fuel heater control valve fails in the wide open 
position, the fuel temperature for that engine may exceed 
the maximum reading of the indicator. Although high 
fuel temperature is undesirable. It Is not considered a 
hazardous condition. 

Since fuel is used for oil cooling, the oil temperature and 
pressure should be monitored closely If the fuel tempera¬ 
ture is excessive. A 15 to 20 degree rise in oil tempera¬ 
ture and a 2 to 5 PSI drop in oil pressure can be expected. 

As long as oil temperature and pressure do not exceed 
limits, and engine RPM remain stable (no surging), no 
corrective action is required. If limits are exceeded or 
surging occurs, engine should be operated at reduced 
power or shut down. 

ENGINE SMOKING AT SHUTDOWN 

If white smoke or vapor appears at either the inlet or tail¬ 
pipe when the engine is shut down, it may be the result of the 
pressurizing and dump valve hanging up. The smoke is caused 
by fuel in the metered fuel manifold draining into the lower 
burner cans instead of dumping into the dump tank when the engine 
runs down after shut down. If this malfunction is indicated 
by smoke and vapor following shutdown on successive shutdowns, 
it may be necessary to change the pressurizing dump valve. 
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WARNING 

Do not activate ignition while vapor is 
still present or an explosion may result- 

ELING ADDITIONAL PROCEDURES 

TERNATE FUELING INSTRUCTIONS- 
DPERATIVE QUANTITY GAUGE 

en a fuel quantity gauge is inoperative or is suspected to be 
Lding incorrectly, fuel level must be determined by the use 
:he drip sticks and verified on the correct charts for the 
craft. 

he accuracy of a fuel quantity gauge is questioned, this 
icedure can be used to verify the accuracy of the gauge in 
^stion. If the drip stick reading is within plus or minus 
i inch of the indicator reading, the gauge shall be assumed 
-rect. 

use the drip stick measurement tables, the airplane must 
level along either the longitudinal axis or the lateral 
s. The degree of unlevel for the other axis must not 
:eed 2“. 


For fuel loads above 28, 000 pounds and the desired lank 
fuel unstickable, use the fuel truck meter to add the 
additional fuel necessary above the stickable range tq 
obtain the desired tank quantity. 

Set drip stick at correct level and secure the drip stick 
valve open with drip stick operating tool. Use drip 
stick collar as reference point. 

NOTE 

Fuel runs through the Inner tank vent channel 
from tanks 1 or 4 main to 1 or 4 replenish at 
a level approximately 11, 000 pounds. The 
outboard main tanks are not actually full until 
approximately 2, 680 pounds of fuel is added 
to the respective replenish tank. 

Outboard replenish tank levels above approx! * 
mately 1, 340 pounds are not stickable. 

Load fuel to tank until fuel drips from end of drip 
stick. Repeat for other tanks. 

After servicing, check struts for proper Inflation. 


EL LOAD CONVERSION TO GALLONS 


After leveling the airplane in accordance with the pre^ 
ceding instructions, measure fuel density with test 
hydrometer in the following manner: 

If the quantity of fuel serviced to the airplane is more 
than twice the quantity of fuel in the airplane prior to 
servicing, the density of the fuel serviced to the 
airplane should be used in converting the fuel load to 
gallons. Fuel samples should be taken from the 
hose (not the sump). 

If the quantity of fuel in the airplane prior to servicing 
in- more than twice the quantity of fuel to be serviced 
to the airplane, the density of the fuel in the airplane 
before servicing should be used in converting the fuel 
load to gallons. Fuel samples from the airplane fuel 
tank sump may be used if care is taken to avoid water 
content in the fuel sample 

If neither of the above two conditions is applicable, the 
density value should be computed according to the 
following equation. 

Density of fuel Density of fuel 

serviced to in airplane 

Average Density • airplane + before fueling 

2 

Convert the total fuel release from pounds to gallons by 
dividing the fuel release by density. 

RVICIKG 

The minimum fuel release with #2 or #3 main tank indicating 
system inoperative is 27, 000 pounds (28, 000 pounds 
minimum ramp fuel). 

Refer to Fuel Distribution chart, section 02. 09 for fuel 
distribution procedure. 

After determining the fuel distribution in individual tanks 
in gallons, refer to the applicable Drip Stick Measurement 
table. 
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DRIPSTICK TABLES - OVERWING FUELING 
NOTE 

For oach degree aircraft is out of level adjust 
Drip Stick Measurements in accordance with 
figures under NOSE UP* DN* and WING UP. DN, 
These corrections are good up to 2* out of level 
condition. Fuel weight based on 6.7 I/gal. 


IM gt 4M INBOARD STICK 




NOSE 

WING 

IFUEL 

LEVEL 

UP-DN 

UP-DN 

3000 

2.6" 

-,2+,2 

-.3+. 1 

4000 

4.6 

-.4+. 4 

0-.2 

5000 

6.4 

-.4+, 6 

+.2-, 3 

6000 

8. 1 

-.5+. 6 

+.5-. 5 

7000 

9.5 

-.7+. 7 

+.6-. 7 

8000 

10.9 

-.8+. 8 

+K0-,9 

9000 

12.4 

-.8 NS 

NS-.9 

9500 

13.4 

-.8 NS 

NS-.9 

10000 

NS 

NS NS 

NS NS 

11000 

NS 

NS NS 

NS NS 

11685 

NS 

NS NS 

NS NS 


IM & 4M OUTBOARD STICK 


9000 

KO" 

+1,7 NS 

NS+K5 

9500 

KB 

+1.5-1,4 

-1.5+1.6 

10000 

2.6 

+1.2-K2 

-K3+K2 

11000 

5.0 

+1.2- .9 

- .9+ .7 

11685 

8.0 

NS- .6 

- ,6+ .2 



2 & 3M 


6000 

NS 

NS NS 

NS+K25 

7000 

2. V* 

+.2-. 3 

NS+1. 50 

8000 

5.3 

+.2-.2 

-1.5+2,20 

9000 

8.7 

+.15- 0 

-.9+1.00 

10000 

13.0 

+.3- 0 

-.840.4 

10579 

15.5 

0+.2 

+.240.4 



1 & 4R 


700 

3.7“ 

-.2+. 3 

+.7-. 6 

1000 

5.3 

-.3+. 3 

+, 8-.9 

1500 

7.4 

-.3 NS 

NS-.5 

2000 

NS 

NS NS 

NS NS 

3000 

NS 

NS NS 

NS NS 

4000 

NS 

NS NS 

NS NS 

4140 

NS 

NS NS 

NS NS 



2 & 3R 


700 

0.6“ 

+.5-.1 

- 0+,3 

1000 

3,0 

+.2- 0 

0- 0 

1500 

5.9 

0- 0 

+.3-. 2 

2000 

8.3 

0- 0 

+.3-. 2 

3000 

12.1 

0- 0 

+.5-. 5 

4000 

15,5 

0- 0 

+.6-. 6 

5000 

18.7 

0- 0 

+.8-. 7 

6000 

2K7 

0- 0 

+.8-. 9 

7000 

24.5 

0- 0 

+.7-1.0 

8000 

NS 

0- 0 

NS-KO 

9000 

NS 

0- 0 

NS NS 

9052 

NS 

0- 0 

NS NS 


O. DEFUELINQ PROCEDURE 

The flight crew can coordinate the removal of fuel *'rom tht 
aircraft using this procedure. Defucling configurations ran 
be established by following the schematic printed on the 
engineer’s paneL Fuel service personnel should refer to 
Chapter 12 of the Convair Maintenance Manual, especially if 
the remaining Individual fuel tank quantities are to be veri¬ 
fied by use of the drip sticks. 

Connect fuel truck hose to an inboard tank fueling adapter. 

A check valve prevents fuel flow from the aircraft unless 
this is done. 

Open the defuel valve for the wing to which the fuel truck 
hose is connected. The red guarded defuel valve switches 
are on the engineer's paneL The red “Valve Open” Ugh* 
illuminates only when the defuel valve is In the full open 
position. The defuel valves use Essential DC power to 
operate: all other fuel valves use Emergency DC. 

Open the crossfeed valve for the affected tank. If it becomes 
necessary to pump fuel across the fuselage, the emereenev 
cross feed valve must also be opened. 

Turn on the fuel boost pumps in the affected tank. The fuel 
truck suction pump will be operated to establish a flow rate 
of approximately 50 gpm for each hose connection. 

When the fuel quantity is at the desired leveL turn off the 
boost pumps and fuei truck suction pump, close crossfeed 
valves, close defuel valves and disconnect fuel truck hose. 
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Circuit protection consists of a current limiter at 
emergency bus. 
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ENGINE LUBRICATING SYSTEM OPERATICM 

The oil quantity should register 3 gallons when the tank is 
properly serviced. There is approximately one gallon at 
the bottom of the tank that will not show on the gauge. 

A relief valve in the pressure transmitter line will relieve 
the extremely high pressure which accompanies cold 
weather starting. This is a gauge protection feature and Is 
not a system pressure regulating device. 

Engine main bearings and gear boxes are lubricated by a 
system of fixed opening spray jets. 

FU^L TANK CONFIGURATION 

Each tank is divided into two sections by a wall. This wall 
serves to prevent excessive surging of fuel inside the tank. 
The MAIN section of each tank contains the two boost pumps. 
Each of these pumps is mounted at a tank outlet. The 
REPLENISHMENT section makes up the remainder of the ! 
tank. 

Two transfer pumps are contained in each tank for the pur¬ 
pose of pumping fuel from the remote areas of the tank to 
the tank well. The tank well is a box like structure built 
around the boost pumps and serves to contain a positive 
supply of fuel ^ even at very low fuel levels - for their 
operation. 

A system of check valves serves to direct fuel from the 
replenishment section through the wall and into the main 
section. Reverse flow is prevented. 

Another set of check valves allows fuel to pass into the tank 
well but not out. 

The tank well Is open at the top to allow fuel to spill over 
into the main tank section with the transfer pumps in 
operation. 

Provision is made to allow fuel to flow back into the replen¬ 
ishment section should the replenishment transfer pumps be 
operated with the main tank section full. This is accom¬ 
plished by the use of an overflow vent tube between the tank 
sections. 

The tanks in the right wing are vented to a vent scoop on the 
under side of the right wing tip. The left wing tanks are 
vented through an identical system in that wing. 

A system of drip sticks may be used as an alternate method 
of gauging fuel quantity should the electric gauges become 
inoperative. 

ENGINE FUEL SYSTEM OPERATION 

Operation of the fire control handle will close the emergency 
fuel shutoff valve. This valve is located in the pylon for the 
purpose of isolating the engine from the rest of the fuel 
system. 

The fuel heater uses engine bleed air to keep the temperature 
of the fuel above the freezing point of water. The purpose 
of the fuel heater is to prevent formation of ice crystals 
which could interfere with the proper operation of the fuel 
control. 


The fuel control consists essentially of two sections, a 
metering valve and a computer. The computer senses 
what fuel flow is required by the engine and positions the 
metering valve accordingly. The fuel control will perform 
the following functions: 

Establish the RPM being called for by throttle position. 

Limit engine acceleration fuel flow so as to prevent 
damaging internal engine temperature. 

Maintain sufficient fuel flow during engine deceleration 
to prevent flame-out. 

Position the variable stator assembly to allow stall free 
operation over the normal RPM and temperature ranges. 

Fuel is passed through the core of the engine oil and CSD 
oil coolers to act as the cooling agent. These coolers 
function automatically. 

The fuel flow transmitter depends on a small internal 
electric motor for its operation. To prolong the service 
life of these units it is recommended practice to pull the 
FUEL FLOW IND circuit breakers if electric power is 
applied to the airplane for extended periods of time with¬ 
out the engines operating. 

D. OPERATION OF REFUELING EQUIPMENT 

Any tank may be fueled by either the underwing {pressure) 
provision or the overwlng ( gravity) provision. 

Each tank has a separate underwing fueling port. Attach¬ 
ment of a fueling hose will mechanically force a check 
valve in the inlet of the port open. This valve prevents 
fuel from leaving the tank through the fueling port when 
a fueling hose is not connected. 

Pressure developed by the refueling truck will force both 
the primary and the secondary fueling valves to open. This 
allows fuel to flow into the main section of the tank. Ocdy 
when the main section is full will fuel flow through the vent 
tube into the replenishment section. 

When the fuel level reaches the refuel pilot valves located 
at the FULL level in the tank, one of the fueling valves - 
either the primary or secondary - will close and stop the 
fuel. Which fueling valve that closes depends upon which 
refuel pilot valve happens to be actuated by the rising fuel. 
Two fueling valves are provided in the fueling line so that 
each may serve as a back-up for the other. 

The refuel pilot valveo may be tested to determine that they 
will close the fueling valves. The REFUEL SHUTOFF TEST 
SWITCH will send a "fuU" signal to whatever fueling valve 
(priniary or secondary) is selected. That valve should close 
and stop the flow of fuel This is the only feature of the 
fueling system that requires electrical power. 

Overwlng fueling ports are located over the respective 
replenishment sections. 
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General 

A fuel jettison system is provided for emergency weight re¬ 
duction, The system consists of six hydraulically operated 
pumps in the wing tanks which discharge through fixed jettison 
nozzles in the wing trailing edge near the wing tip. Four of 
the pumps are called jettison pumps and are fitted with stand¬ 
pipes which retain a pre-determined level of fuel in each tank. 1 
The other two pumps are called ‘^scavenge" pumps, they are 
located in the inboard tank wells, and are capable of com¬ 
pletely emptying the inboard fuel tanks if required for gear 
up landing, ditching, or other reasons. Each jettison pump is 
connectr'd to its respective jettison nozzle and will jettison 
fuel at the rate of approximately 805 Ubs/Min/ Tank. 

The jettison and scavenge pumps are electrically controlled , 
by solenoid actuated hydraulic shutoff valves. Control ' 

switches are located at the bottom of the engineer's lower 
instrument panel, ; 

Fuel Jettison Pumps j ' 

II 

The fuel jettison pumps are hydraulically driven, centrifugal 
pumps located on the rear wing spar. There are four jettison! 
pumps and two scavenge pumps. The source of pressure ] 

for the jettison pumps is the No, 1 hydraulic system. The | 

scavenge pumps are powered from the Na 2 hydraulic sys- t ^ 
tern. The pumps themselves are mounted in receptacles j 
which extend through the spar, so the pump is submerged in i 
the fuel tank; but the motor is outside the tank. 1 

Solenoid operated hydraulic valves located on the rear wing \ 
beam are used to control the pumps. Energizing the valve j 
solenoid will open it and port the hydraulic fluid to the pump ^ 
motor. Any interruption of electrical power to the valve will! 
cause it to close. 

The source of power used to open the jettison pump control 1 
valves is emergency 26V DC. The control circuit breakers j 
are on panel A in the cockpit. The pump control switches j 
are located on the bottom edge of the fuel control panel 
(engineer's station) in the cockpit. The switches are guarded| 
to the OFF position. 


The remote location of the nozzle, near the wing tip trailing 
edge, eliminates the possibility of fuel impinging the struc¬ 
ture of the airplane in any configuration of landing gear or 
flap extension. 

Fuel Jettison Controls 

The fuel jettison and scavenge pumps are controlled by 
switches on the engineer's lower instrument panel. These 
are guarded switches which are held in the OFF position by 
the guards. 

The power source for these switches is the EMER, DC bus. 

A single 20 AMP current limiter placarded FUEL CONTROL 
on the EMER. 26V DC bus supplies power to the four 2 AMP 
circuit breakers on panel A placarded JETTISON VALVE, 

ENG. I, ENG, 2, etc. These circuit breakers in turn supply 
power to the fuel jettison pump control switches. A single 15 
AMP current limiter on the EMER. 26V DC bu^ placarded 
ENG. START AND REV. THRUST supplies power to two 2 
AMP circuit breakers on panel A placarded SCAVENGE 
VALVE - TANK NO. 2, TANK NO, 3. These circuit breakers 
in turn supply power to the control switches. Placing a jetti¬ 
son or scavenge pump control switch to the OPEN position 
puts power on the solenoid operated hydraulic shutoff valve. 

If hydraulic pressure is available in the system, the selected 
pump will operate. 

STATIC INVERTER OPERATION 

The static inverter control switch has two ON positions. 

One is a positive contact position and the other is momentary 
contact 

The static inverter will generate enough heat to burn out if 
it is operated beyond the prescribed time limit A one hour 
cooling period is required for each 12 minutes continuous use, 

. Electrical overload protection is provided in the form of a 
trip circuit The EMER IGN POWER ON light will go out in 
the case of a trip. A reset may be affected by moving the 
control switch to the OFF AND RESET position and back to 
ON if further use is required. 


Fuel Jettison Shutoff Valves 

The jettison shutoff valves are pressure operated valves 
located directly forward of the jettison nozzle. They are 
spring-loaded closed to prevent syphoning of fuel during 
normal flight operations and to act as flame arrestors. The 
jettison fuel pressure necessary to open these valves is 
approximately 8 PSL 

Fuel Jettison Nozzles 


I G. THRUST REVERSER OPERATION 

I 

The quadrant is designed to allow the reverse lever to be 
moved only when the main power lever is at the idle position. 

i 

Both the main power lever and the reverse power lever cause 
rotation of the sheave on the fuel control. The sheave is 
attached to the throttle shaft in the fuel control. Rotation of 
the sheave in either direction from idle will cause the engine 
to accelerate. 


The fuel jettison nozzles are fixed, tubular nozzles in the 
wing trailing edge approximately 10 feet inboard of the wing 
tip. Each nozzle assembly is two separate tubes, welded 
together with the inboard tube serving the outboard tank. 
The nozzle and its shutoff valve cause the jettison fuel flow 
to discharge at a velocity high enough to prevent reverse 
flow in the wing boundary layer. 


The main power lever will cause the sheave to turn in one 
direction and accelerate the engine in forward thrust. 
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J a THRUST REVERSER OPERATION (CONT»D. ) 

The reverse lever will rotate the sheave in the opposite direc¬ 
tion. This action will cause the cam in the sheave to shift the 
pilot valve and start the reverser moving to the reverse 
position. 

The lockout lever will prevent the pilot from applying reverse 
power until the reverser has reached the full reverse position. 
As long as the lockout lever prevents application of reverse 
power, the reverse lever is said to be locked out. 

The “lockout'^ will be removed only when the reverser gets to 
the full reverse position. 

Note that this ^'lockout** is dependent only on reverser 
position. 

Both the IN TRANSIT and the REV THRUST lights serve to 
verify what the pilot is already able to determine by feeling 
the lockout. " The reverser is in some Intermediate position 
if the **lockout*' is present. The reverser is in the full 
reverse position if the "lockout" is gone. 

The pilot should rely oh the reverse throttle "lockout" as 
the primary means of determining reverser position. 

The reverser is designed to stay in position in the event of 
a system failure. 

Selecting reverse will direct hydraulic pressure from the 
reverser system to the "variable stator reset mechanism" 
on the fuel control. This causes the follow-up from the 
stators to shift slightly to the open position. The fuel con- 
i trol will close the stators slightly to correct this condition. 
This will provide the required stall margin while in reverse, 

^H. OVERHEAT AND FIRE DETECTOR SYSTEM 

The fire and overheat detector system for the engine nacelles 
and pylons is an AC powered continuous loop system which 
provides visual and aural warnings to the cockpit. The fire 
warning signal is the steady illumination of the lights in the 
fire control handle and ringing of the warning belL The 
overheat warning signal is flashing lights in the fire control 
handle, and steady ringing of the bell. 

The fire detector system detects excessive temperature 
levels in the section of the engine nacelle forward of the 
engine fire seal. The overheat detector system detects 
excessive temperature levels in the engine nacelle aft of the 
fire seaL 

The fire and overheat detection circuits are 115V AC single 
loop type. 

All fire controls are on the panel on the center of the glare 
shield. All system components except the detector cables 
are mounted in the nose of the aircraft on the right side of 
the nose wheel well* 

Electrical power for the operation of the detector units 
normally comes from the pilots essential AC bus. In emer¬ 
gency conditions, it can be supplied by the Emergency Static 
Inverter. 

Emergency DC bus power is used to operate the alarm bell 
y and to operate the warning light for overheat warnings only. 


Detector Cable Loops 

The fire and overheat detector cables are small diameter 
tubing which encloses a single wire conductor which is in¬ 
sulated from the tubing by a eutechtic salt At low tempera¬ 
tures the salt material offers high resistance to electric 
current When the alarm temperature is reached, the 
resistance drops rapidly and provides ground potential to 
the control coil of the detector unit The alarm temperature 
of the fire detector loop is approximately 300* C, The alarm 
temperature of the overheat detector loop is approximately 
400* C. 

Detector Units 

The fire and overheat detector units are magnetic amplifier 
units which supply the power required to operate the alarm 
signals. 

Test Relays 

The fire and overheat test relays are energized whenever the 
test switch on the glare shield (right side) is placed to the 
respective test position. When energized, the relays supply 
a ground in aeries with the detector cable loop, which simu¬ 
lates a fire or overheat condition, and checks the electrical 
continuity of that loop. 

Warning Control Box 

The warning control box on the right side of the nose wheel 
well contains one primary circuit and eight transistor circuits 
which act as remote switches which activate the alarm bell 
when a fire or overheat warning is received. They also will 
act as cutoff relays when the BELL RESET switch is de¬ 
pressed. This will interrupt power to the alarm bell as long 
as the alarm signal is present. The unite are self resetting 
when the alarm relay is de-energized. 

Power Relay lockage 

The power relay package has eight dual contact relays. The 
winding of these relays are connected in series with the 
respective fire or overheat detector POWER winding. When the 
fire or overheat condition causes the POWER coil*a impedance 
to drop^ current flows through the power coil and the signal 
relay. Closing the contacts of the signal relay supplies power 
to the warning lights and to the warning control box to activate 
the belL The output of the overheat signal relays goes through 
the respective flasher unit. 

Flasher Units 

The four flasher units are mounted beside the power relay 
box on the outboard side of the nose wheel well. Each of the 
units is connected to one of the overheat signal relays and to 
the warning lights in the cockpit. When the DC power is 
supplied to them they cause the lights to flash on and off 
approximately two times per second. 

Warning Lights 

Two parallel warning lights are mounted in each of the 
FIRE PULL handles in the cockpit. To change the light bulbs, 
unscrew the plastic covers from the handle, the bulb, 

^ (No. 327) is pushed into this plastic cover from the rear. 
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FIXED FIRE EXTINGUISHING SYSTEMS 

The fixed fire extinguishing systems provide high rate dis¬ 
charge fire extinguishing protection for the engine pods and 
pylons only. A single charge of 6. 5 lbs. of bromotriflouro- 
methane is contained in a spherical containter located in 
each engine pylon. The agent may be electrically released 
to either of the two engines on that side of the aircraft. The 
extinguisher agent cannot be crossed over from one wing to 
the other. 


The switches which release the fire extinguisher agent are 
located on the glare shield in the cockpit. An integral guard 
on the fire control handle conceals them until the respective 
engine fire control is pulled to the off (aft) position. Electri¬ 
cal power for release of the agent comes from the 28V DC 
emergency bus, therefore the power necessary for release 
of the agent can be made available by placing the battery 
switch to the EMERGENCY position. 

Fire Extinguisher Controls 

The engine fire controls are tee handles located on the glare 
shield in the cockpit An over-center spring detent "loads*' 
the handle in either the normal stowed position against the 
glare shield or in the active aft position and prevents inad¬ 
vertent mid-positioning of the controt 

Two red lights are mounted in the face of the control handle. 
These lights will both illuminate when a fire or overheat 
signal is received. 

Pulling the control aft will actuate a set of four micro¬ 
switches which will perform the following functions; 

Close the emergency fuel valve for that engine. 

Close the hydraulic pump inlet valve. 

Close the engine bleed air valve if not already closed. 

Turn off the hydraulic pump low pressure warning light. 

In addition to the four electrical functions of the fire 
control, pulling It out will expose the fire extinguisher 
discharge switch. 


Extinguisher Discharge Switch 


The fire extinguisher discharge switch is a three-position, 
momentary contact switch which la spring-loaded to the 
center OFF position. In this position it is normally covered 
by the guard portion of the fire control handle. With the 
fire control pulled, the switch can be moved to the left to 
discharge the MAIN extinguisher charge for that engine. 
Placing the switch to the right will release the RESERVE 
extinguisher charge for that engine. 




Fire Extinguisher Containers 

The fire extinguisher containers are spherical bottles which 
contain approximately 6, 5 pounds of the agent. In addition to 
the agent, the bottle has a propelling charge of dry nitrogen 
gas which pressurizes the container to approximately 600 PSL 
The actual pressure will vary directly with the temperature 
of the container. The location of the bottle is in the aft end 
of each engine pylon above the turbine section of the engine. 
Heat "soak" from the turbines after engine shutdown will 
cause the pressure to increase considerably above the 
normal pressure. Each container has two explosive type 
discharge valves attached to it. A thermal relief plug in the 
side of the container protects it from over pressure. This 
plug will release the agent overboard if the temperature of 
the bottle exceeds 266* F. Thermal release of the container 
will rupture the red plastic indicator disc on the side of the 
pylon. 

Bottle Pressure Gauge 

A direct reading indicator gauge is attached to each container 
and is visible through a plastic window in the side of the pylon. 
If a substantially lower or higher pressure is observed in one 
gauge in comparison with others, request maintenance to 
investigate. An integral part of the pressure gauge is a micro¬ 
switch which closes when the gauge pointer is at 250 PSI or 
below. The switch when closed supplies ground electrical 
potential to the AGENT OUT indicator lights on the glare 
shield in the cockpit. 

Fire Extinguisher Discharge Valves 

The fire extinguishing agent is released by an explosive 
charge which fires a metal slug through a frangible disc in 
the wall of the bottle. The discharge valve is the housing 
which contains the explosive charge and the electrical fil¬ 
ament that fires it These valves (two on each bottle) are 
attached to the bottle by a large gland nut With the valve 
in place the discharge slug is "aimed" correctly to strike the 
center of the frangible disc. When the disc breaks the pro¬ 
pelling charge pushes the agent out of the bottle to the fire 
location. A screen in the discharge valve assembly stops 
the pieces of the disc and the metal slug so the agent will 
not carry metal particles to the discharge manifold. One of 
the two discharge valves on each bottle is connected to the 
inboard engine on that wing of the aircraft and the other is 
connected to the outboard engine. Selection of the correct 
charge is accomplished by the control switches in the cockpit 

♦ ♦ ♦ 


Agent Out Lights 


The red AGENT OUT lights on the glare shield illuminate to 
indicate that the pressure in the bottle has dropped below 250 
PSL The switch which controls this light Is an integral part 
of the pressure gauge on the fire extinguisher bottle. When 
the pressure gauge indicates less than 250 PSI the switch 
closes and supplies ground potential to the warning light in 
the cockpit. 
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SUPPLEMENTAL INFORMATION. 
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Electrical Power System 
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Generator Drive Disconnect 
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Cabin Lighting 

05. 04. 

04 

Inopc rativo 

05. 01, 02 


Mar-26-73 


Tripped Circuit Breakers/Blown Fuse Policy 05.01.02 

Miscellaneous Electrical Circuits/Systems 

05.04. 

05 


Sop-26-72 


Aug-24-66 




Summary of Lighting Power 

05.04. 

06 




Feb-I7-67 


ELECTRICAL CONTROLS AND INDICATORS - 
Generator Power System 

- 05.02.01 

05.02.01 

Warning Lights 

05. 04. 
Sep-4-69 

07 


Jul-2-71 




Electrical Panel Descriptions 

05.02.02 

4; 3ft 




Apr-2 7-72 




DC Power Controls and Indicators 

05.02.03 




1 

Oct-U-66 




F/O Inst, fit Door Warn Lights 

05.02.04 




Oct-11-66 




Interior Lighting Controls 

05.02.05 





Jan-10-72 




Exterior Lighting Controls 

05.02.06 





Dec-1-72 




AFT Hostess Panel 

05.02.07 




1 

Oct-17-70 




AC Power Selector Switch 

05.02.08 





Apr-28-72 




ELECTRICAL SCHEMATICS. 

^ - - 05.03.01 




A. C. Power Distribution 

05.03.01 





Aug-29-68 




No. 1 A. C. Load Bus 

05. 03. 02 





Oct-11-66 




No. 2 A. C, Load Bus 

05. 03. 03 





Mar-13-68 




No. 3 A. C, Load Bus 

05. 03.04 





Oct-11-66 




No. A A. C. Load Bus 

05.03.05 





Oct-11-66 




Pilot's Ess. A, C* Bus 

05. 03, 06 





Nov-28-66 




D. C. Power System 

05.03. 07 





Feb-22-71 




Emergency D. C* Hus Distribution 

05, 03* 08 





Dec-1-72 




Ess. IL C. Pwr. Disl. 

05. 03. 09 





Dec-1-72 




Emergency DC Power 

05. 03. 10 





Jan-21-71 




28V A, C. Ess. & Emer. Lighting Trans. 

05. 03, 11 





Oct-ll-66 




External Power 

05. 03. 12 





May-28-70 1 




Electrical System 

05. 03. 13 





Jul-15-71 




Generator Relay Control 

05.03. 14 1 





Jul-2-71 i 




A. C. Generator Indications 

05. 03. 15 





Aug-29-68 




Fault Protection System 

05,03.16 





Aug-29-68 




Protective Trip System 

05. 03. 17 





Feb-22-71 




Galley Electrical Power 

05.03. 18 





Feb-22-7l 





Mar-26-73 


05. 00* 01 









w 


, ^ \ ^ ' 


' V ^ 





I 



r 


3 


U 














AUTO TRANSFER SYSTEM 

















































t 






/ 

\ 


) 




















TRANS WORLD AtRUNBS 


CONVAIR 880 

FLIGHT HANDBOOK 


ELECTRICAL 

ADDITIONAL 

PROCEDURES 


AC POWER - GENERAL 

If any indicator or warning light illuminates on the electrical 
control panel proceed as follows: 


2. Check ammeter and power meter readings. If load is indi 
cated, line relay must actually be closed. If no load 
indicated, generator may be out of parallel limits or auto- 
parallel circuit defective. 


1. Check that the Pilot's Essential bus is not affected and is 
still supplied power by the Sync bus. If without power, 
select any operating generator. 

2. Check that all generator load busses have a power source. 

If any bus without power, close its bus tie relay. 

3. Select problem generator system with the Freq/VoU 
selector. 

4. If for some reason the AC power system becomes unpar¬ 
alleled (one or more bus tic relays open) no attempt should 
be made to rcparallel the generator system until the 
frequency and voltage have returned to normal; i. e. , 

400 + 4 CPS and 115 + 2V. 

5. All generator trips should be noted in the log book for 
maintenance information or corrective action as necessary, 
even Uiough subsequent closing of the tripped relay results 
in normal operation. 

C, Freon compressors must never be allowed to .start from an 
isolated load bus. 

7. If a generator cannot be operated in parallel due to abnormal 
indications but is able to operate isolated, the following 
items should be considered: 

If power is needed, operate affected generator with its 
bus tie open* 

If power is not needed, and the generator is kept as a 
standby, open the field relay. 

If frequency and voltage monitoring is desired, open the 
line relay, leave the bus tic relay closed, and close the 
field relay. 

FIELD RELAY INDICATOR LIGHT.ON 

1. Check voltage and frequency. 

a. If frequency high, low or erratic . . , disi onnect drive. 

b. If voltage high, low or erratic.generator may be 

Operated as a standby. 


c. If frequency and voltage appear normal.place 

generator field switch to the ON position, generator field 
light should go out. 

GENERATOR LINE RELAY INDICATOR LIGHT.ON 


(Other generators on Sync bus) 

NOTE 

As no fault will trip only the line relay, 
this condition should be experienced only 
on engine starting. 

1. Check that field relay is clogied. 


a. Check AC voltage and frequency 

(1) If frequency is high, low or erratic, disconnect drive. 

(2) If voltage and frequency normal, open the bus tie relay, 
If line relay now closes, autoparallcl circuit is defec¬ 
tive. Parallel operation can be obtained by the 
following: 

(a) Open all remaining bus tics. 

(b) Rcclosc bus tics starting with defective system, 
allowing it to go on sync bus first using its priority 
relay. 

BUS TIE RELAY INDICATOR LIGHT.ON 

1. If the generator field and generator line relay lights arc 
also on . . close bus tie relay. (Cycle bus tie switch 
open and close). 

2. If only the bus tie relay light on . . monitor associated 
generator frequency and voltage. 

a. If voltage and frequency normal . * close bus tie 
relay. 

(1) If light goes out and comes back on . . rocloso bus 
tic relay and open generator line relay, or operate 
generator isolated with bus tie open if its power 
is needed. 

b. If frequency is high* low, or erratic. . open line 
relay, close bus tie relay and disconnect CSD. 

c. If voltage high, low, or erratic . . generator may be 
operated as a standby. 

. d. If bus tie relay will not close (the light will not go 
out). 

(1) An AC Power Control circuit breaker on B panel 
may be tripped. 

(2) If other generator (s) arc on Sync bus . . may bo out 
of parallel limits, or defective autoparallel relay 

or circuit. 

Open all other bus ties and reclosc, starting with 
the defective system. This bypasses the defective 
autoparallcl circuit using the priority relay system. 

(3) If all bus ties remain open when paralleling is 
attempted, the priority relay for the operating 
generator to the left may be defective. Cycle its 
bus tie switch open (allowing another generator to 
be fir#t on the Sync bus) and reclose allowing it to 

^ autoparallel. 

GEN PMG/EXC VOLTAGE CHECK 

The generator PMG/EXC voltage should be checked whenever 
generator indications are not normal. When the generator 
field switch is off, permanent magnet generator voltage is 
indicated. PMG voltage will vary directly with generator 
RPM. When the generator field switch is on or in test, 
generator field voltage will bo indicated. Field voltage will 
vary with generator load requirement. 
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GEN PMG/EXC VOLTAGE CHECK (Cont'd) 


To check PMG/EXC voltage; 

L Select AC frcq/volt selector to generator to be checked. 

2. Place DC voltmeter selector to PMG/EXC position. 

a. Field switch off . . - .53 + 3 volts 

b. Field switch on (normal) 7 to 22 volts 

c. Field switch on (fault) 36 to 40 volts 


GENERATOR DRIVE DISCONNECT 

1. Check affected generator load bus for power. If bus tie 
relay open, close it. 

2. Select AC freq/volt selector to affected generator. 

3. Select DC voltmeter selector to PMG/EXC position. 

4. Operate CSD disconnect switch while monitoring PMG 
voltage. Disconnect action is verified by PMG voltage 
slowly dropping to zero. 

5. When making appropriate log book entry, note if PMG 
voltage indications verified disconnect. 

6. If PMG voltage did not confirm a disconnect, check circuit 
breaker CSD Control A-4. If unable to disconnect, be 
prepared for a possible engine shutdown. 

NOTE 

Engine must bo at or above idle RPM 
before operating disconnect switch. 

INOPERATIVE TR (ZERO AMPERAGE) 

1. Select the DC voltmeter to the affected TR position. 

2. Place the affected TR switch OFF* 

3. If the voltmeter reads zero, the TR is inoperative or 
current limiters are blown. 


POWER CHANGEOVER . N0.2 OR N0.3 TR INOPERATIVE 

1. Prior to placing the external power switch to parallel, 
place the battery* switch to EMERGENCY. 

TRIPPED CIRCUIT BREAKERS/BLOWN FUSE POLICY 

One replacement of a blown fuse or one reset of a blown 
C. B. in flight is permitted. In the event of a fuse replace¬ 
ment in a 30 circuit, all three should be replaced. 

If fuse blows or C. B. trips again, a second replacement 
or reset is permitted only if fault is corrected or in some 
manner isolated. Further replacement or reset shall not 
be attempted unless a greater emergency is created by 
leaving the circuit open. 
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INFORMATION 


ELECTRICAL POWER SYSTEM 
POWER SYSTEM DESCRIPTION 

Primary electrical energy on the 880 is regulated 115/200V, 
three-phase, 400 cycle alternating current provided by 4 
engine-driven AC generators. Electrical power for most 
lighting is 2av AC supplied from a 115V AC system 
through autotransformers. Control circuits and DC loads 
are supplied by transformer-rectifier units which convert 
three-phase AC power to 28V DC power. A small 
battery is used as an emergency or secondary source of 
emergency DC power. Circuit protection consists of 
current limiters as initial protection and circuit breakers on 
three panels located on the aft cockpit bulkhead for 
individual load protection. Heavy load items are protected 
by current limiters only. 


GENERATOR COOLING 

Cooling air enters the generator from an air inlet duct on 
the left side of the engine cowl and exhausts it overboard 
on the right side of the engine. To aid the cooling when 
little or no blast air is available, special paddle-type fan 
blades are an integral part of the generator rotor. 

OVERHEAT INDICATION 

A red warning light for each generator system is on 
the engineer's upper panel. A gen. overheat light 
will warn when one of two thermal switches in the 
generator closes to indicate the generator temperature is 
above normal. At the same time, the master caution light 
on the captain's instrument panel will illuminate to warn 
the pilots when the generator overheat warning system 
has operated. 


POWER SYSTEM CONTROLS 

All necessary control switches and indicators are on the 
engineer's upper panel except a bus selector switch 
located on the pilot's overhead control panel. Output from 
a generator is connected to a load bus when the associated 
generator line relay closes. Parallel operation of any com¬ 
bination of generators is accomplished when the associated 
bus tie relays and generator line relays are closed. The 
bus tie relays are interconnected by a synchronizing bus. 

By proper use of the relays all generators will supply equal 
amounts of power to supply the total power demand. 

Normally all bus tie relays will be closed and parallel 
operation will result when the generator line relays close. 
Switches on the panel allow manual operation of generator 
relays, bus tic, generator line and generator field relays. 
Amber lights by each switch will indicate when a relay is 
not closed. 

CONSTANT SPEED DRIVE 

A 9 onstant speed drive is mounted on each engine's forward 
transfer gear box to convert varying engine speeds to a 
constant speed. The output from each constant speed drive 
(CSD) is supplied to the generator in form of torque on the 
generator rotor, thus providing a constant generator output 
frequency. The CSD is a hydraulic-mechanical system 
with an external oil supply and cooler. Speed is controlled 
by a basic speed governor with over and underspeed pro¬ 
tection. When generators are operating in parallel, the 
CSDs are influenced by an equalizer system. Load 
controUers modulate the governors slightly to keep all 
generators at precisely the same RPM and in phase. This 
results in equal KW. An integral disconnect device enables 
disconnecting from the engineer's panel. This drive 
is able to maintain 6000 RPM at idle RPM of the engine and 
can give full generator output at any normal engine RPM. 

A drive malfunction light will indicate that CSD oil pressure 
is low. During engine start the CSD drive malfunction light 
will remain illuminated up to approximately 40% engine RPM. 
On engine shutdown, the CSD light will again illuminate as a 
normal function, 

GENERATORS 

Generators are engine-driven at 6000 RPM through the 
constant speed drive in order to maintain 400 cycles output. 
Each generator is controlled to 115V and protected against 
faults by a controller regulator. 

Each generator is supplied DC field excitation current 
from separate static exciter units located on the rear spar 
inboard of engines 2 and 3. The static exciters are con¬ 
trolled by voltage regulators. Each generator contains 
a separate permanent magnet generator on the same shaft 
with the main generator rotor that supplies control power 
at all times the rotor is turning. When generators are 
operating in parallel, an equalizer system modulates the 
voltage regulator to obtain precisely the same voltage 
from each generator. This results in equal KVAR. 


GENERATOR,REGULATION 

Generator voltage is maintained at the desired level by 
voltage regulators contained in the controller regulator. 
These units are located in an electrical equipment rack 
in the lower electrical compartment. This rack also 
contains the load controller for each generator and the 
four main transformer-rectifier units. 

GENERATOR PROTECTION 

If a generator system begins to produce abnormal voltage, 
or a generator feeder shorts to ground or to another feeder, 
the protective system will function and automatically turn 
the generator off. Both the field relay and the line relay 
will open if one of these faults occurs. If a serious load 
or phase unbalance occurs, the bus tie will open and take 
the bus out of parallel. If a sync bus fault occurs all 
bus ties will open, removing power from the sync bus and 
isolating generators to their own load busses. Individual 
relay lights will indicate which relays have opened. 

AC POWER DISTRIBUTION 

Primary Distribution 

The main AC junction box on the aft wall of the electrical 
compartment is the location at which all AC power from 
the generators or external power cart first begin distri¬ 
bution. The generator line relays, bus tie relays and 
sync bus are located In this box. Initial current protection 
is also installed here to protect the wiring beyond this 
point. AC power is then supplied to five load busses 
located in the cockpit. The four main AC load busses 
are located In a box below the engineer's desk and the 
pilot's essential AC bus is located in a box below the 
circuit breaker panels. Current limiters at the busses 
protect some load items directly and also protect wiring 
supplying secondary load distribution. Load busses # 1 
and #4 are not essential and may be turned off and not 
affect the safety of the flight. 

SECONDARY DISTRIBUTION 

The secondary distribution consists of circuit breakers 
on three panels located on the aft cockpit bulkhead (Sta. 298). 
Circuit breakers on these panels protect the individual 
electrical loads. Circuit breakers powered from pilot's 
essential bus (or able to receive power from pilot's 
essential bus during the Electrical Fire procedure) are 
placarded "Pilot's Ess. " Circuit breakers powered by 
the emergency DC bus are placarded "Emer" and 
further identified by stripes above the breakers. (A few 
so marked are not DC, but are able to receive power 
from an emergency 28 volt AC transformer during 
the electrical fire procedure.) 
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vECTRlCAL POWER SYSTEM 
LOT'S ESSENTIAL POWER 

ic pilot's essential bus selector switch located on the overhead 
ntrol panel is a rotary switch with Gen 1 - Gen 2 - Ext Pwr - 
‘n 3 - Gen 4 positions. Any of these sources can be selected 
supply the Pilots' Essential AC bus by manual positioning of 
IS switch. The selector will normally be selected to the Ext 
vr position where the power will come from the sync bus. With 
2 selector selected to a generator position! power will come 
rectly from the selected generator and opening the generator 
le relay will not interrupt power to the Pilot's Essential bus. 

: POWER 

Z power is supplied by four 50 amp transformer*rectifiers 
-R's) which convert three phase AC power to 28 volt DC power, 
lese 4 T-R's supply power to the two DC busses. Essential and 
ncrgency* which arc normally tied together so that parallel 
*R operation is possible. The busses are divided only when 
c battery is connected to the Emergency bus. The Emergency 
d Essential DC busses arc located in a box below the circuit 
caker panel. The battery is a reserve source of power for 
c Emergency bus and is connected to it by placing the battery 
/itch to Emer. When the battery switch is in normal it is not 
nnccted to the emergency bus, but is normally kept fully 
arged by a small T-R, which converts pilot's Essential AC 
wer to 32 to 35 volts DC power for charging purposes. 

lothcr small T-R converts External AC power to 28V DC to 
pply external power indicator lights and relay control power 
len external power is connected. 

VIERGENCY DC POWER 

the event the Emergency DC bus has been deactivated, the 
ttery will supply power to some select circuits. 

a loss of the Emergency DC bus occurs the battery transfer 
lay will be de-energized. With the essential radio switch on, 
c No. 1 VHF, PA, intercomm. and the Standby Horizon In- 
cator will be powered by the aircraft battery. 

1 C evacuation alarm, emergency fuel shutoff valves and fire 
'otcction will transfer to the battery regardless of the position 
the essential radio switch. 

ETERNAL POWER 
ascription 

<lcmal 115/200V, three-phase AC power may be connected 
the two power receptacles and can supply power to servicing 
jhts only or can be connected to the Sync bus and supply power 
all AC load busses or with power connected to the main recep- 
cle only, power can be supplied only to AC load busses No. 2 
id No. 3 and pilot's essential. External power cannot be used 
parallel with the aircraft generators. The external power 
ansformcr-rectifier is energized from the main receptacle 
ily and is required to connect external power to the sync bus. 

ie external power control system contains an anti-cycle relay 
lich prevents a surging or overloaded ground power unit from 
'pcatcdly cycling on and off the bus by locking out on the first 
»wn surge. The relay will then keep Ext power off until the 
-ct Pwr switch or Ext Pwr unit is cycled off and back on. 

eternal power relays control other circuits as follows: 


{Uses different current limiters located at external power 
"j" box.) Service lights include cabin fluorescent lights 
and all 28V AC Essential lighting transformer circuits. 

If only the main Ext Pwr relay is energized, load reduct¬ 
ion relays will automatically open and kill load busses Hi 
and #4. Only load busses #2, #3, and pilot's essential bus 
can be powered by an external power unit having only one 
plug. 


COCKPIT DOME LIGHTS 

Two dome lights are located in the flight compartment ceiling 
aft of the pilots' overhead switch panel. Each dome light has a 
rod and white bulb. A three-position compt It, red-off-white, 
toggle switch on the overhead switch panel controls the lights. 

A pushbutton thunderstorm switch is mounted in each pilot's con¬ 
trol wheel. When pressed, these switches will illuminate the 
white dome lights regardless of the position of the toggle switch. 
When the thunderstorm switches arc released, the dome lights 
will return to the illumination called for by the toggle switch 
position. 

Operating power is 28V DC from the Emergency DC bus. Cir¬ 
cuit protection is a circuit breaker C-7 Cockpit Dome Lte. 

INSTRUMENT PANEL LIGHTS 

The pilots' instrument panels are illuminated by red and white 
floodlights and high intensity fluorescent floodlights located in 
the glare shield above the instrument panel. 

The red lights illuminating the first offider's flight instrument 
panel are controlled by a rheostat-type control (and replace¬ 
able fuse) located on the first officer's instrument panel. 

The white floodlights, over all 3 panels, are controlled by a 
rheostat-type control located on the captain's aux panel and a 
fuse on the captain's instrument panel. This control also il¬ 
luminates the fluorescent (high intensity) floodlights when the 
control is rotated to full bright. 

Operating power for the white lights is Pilot's Ess bus and for 
the red lights is No. 3 bus. Three circuit breakers C-7 Inst 
Panel Lights (White and Red, Pilots First Officers), and one 
circuit breaker C-10 Inst Pnl Hi-Intensity Flood Lts. 


Buti tie relay control power source is switched from emer¬ 
gency DC to external power when main external power relay 
is energized. 

Service lights (Grnd Main! Lighting) are available when Ext 
Pwr is connected but external power relays are de-energized. 
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OCKPIT LIGHTING 
PILOT'S CONSOLE LIGHTS 


The captain's and first officer's consoles are each internally il¬ 
luminated by red lights in the console and controlled by a rheo¬ 
stat-type Console Lis control on each console. 

Red floodlights are provided above each console. These lights 
are controlled by a three-position brt-off-dim toggle switch 
mounted on each console panel. 

Power for console floodlights is from 28V A. C. Essential or 
Emergency transformers. Two circuit breakers, B-2 Console 
Flood Lts (Lh and Rh) power for console panel lights is from 
Pilot's Essential bus. Two circuit breakers C-7 Console Pnl 
Lts (Lh and Rh). 

PILOTS' OVERHEAD SWITCH PANEL LIGHTS 

Each section of the pilots' overhead switch panel is internally 

illuminated by red lights mounted on the panel. 

A rheostat-type overhead panel lights control on the overhead 
switch panel varies the light intensity. 

Power is from Pilots Essential bus C-7 Ped & Ovhd Pnl Lts, 
PILOTS' PEDESTAL LIGHTS 

Each section of the pilots' pedestal is internally illuminated by 
red lights mounted in the panel. The lights are controlled by a 
rheostat-type pedestal lights control located on the pilots' ped¬ 
estal. 

red floodlight in the ceiling provides additional pedestal il¬ 
lumination, and one in the rear bulkhead provides additional 
Ajvcrhead panel illumination. A three-position bright-off-dim 
toggle switch, Pedestal Flood, on the overhead switch panel 
controls the floodlights. 

Power for pedestal panel lights is from Pilots Essential bus 
C-7 Ped fit Ovhd Pnl Lts* Power for pedestal floodlights is 
28V from Essential D.C. bus, B-1 Ped Flood fit Lig Lts Ind 
Lts. 

FLIGHT ENGINEER'S PANEL LIGHTS 

Each section of the flight engineer's instrument panel is inter¬ 
nally illuminated by red lights mounted in the panel. A rheo¬ 
stat-type flight engineers panel lights control (with integral 
fuse) located on the flight engineer's panel controls the light 
intensity. 


MAP READING LIGHTS 

Map reading lights are provided for the captain and first officer. 
The captain's map reading light is located to the left of the 
overhead switch panel and the first officer's light is to the right 
of the switch panel. 

Each light has a built-in on-off toggle switch and light intensity 
control knob. Each light can be adjusted from a 14-inch dia¬ 
meter spot to a 2-inch diameter spot when directed on a map 
in the crew member's lap. 

Power is from 28V A. C. essential lighting transformer. B-2 
Map Reading Lts. 

STANDBY COMPASS LIGHT 

A red light is provided for the Magnetic Standby Compass on the 
glare shield. The rheostat-type standby compass light switch is 
located on the first officer's flight instrument panel. 

Power is from 28V Emergency D. C. bus. C-7 Mag Comp Lt. 

EXTERIOR LIGHTING 

LANDING LIGHTS 

Two inboard and two outboard landing lights arc provided. The 
fixed position inboard landing lights arc located in the leading 
edge of each wing, just outboard of the fuselage. The outboard 
landing lights are located in the lower outboard surface of each 
wing at the rear spar* These lights are retractable units that 
are flush with the wing when not in use* 

The outboard landing lights use 1000-watt lamps and each light 
is controlled by a separate three-position extend-off-retract tog¬ 
gle switch. In the extend position the light will be extended by an 
A.C. electric motor and will be turned on only when the switch is 
in the extend position and the lamps are not fully retracted* The 
light can be extinguished in the extended position by placing the 
switch off. Amber warning lights above each switch will indicate 
that the lights are extended* 

Operation power is 115V A.C* from the No. 2 bus* Circuit pro¬ 
tection is supplied by two Outbd. Ldg, Lights circuit breakers 
(B-1). Indicator lights are powered from the Essential D. C- 
bus with circuit protection supplied by a Ped Flood & Ldg Lts 
circuit breaker (B-1). 


Power is from Pilot's Essential bus C-7 Fit Engr Pnl Lts, 
FLIGHT ENGINEER'S FLOODLIGHTS 

Two ceiling flood lights, one red, one white also illuminate the 
flight engineer's panels. Two rheostat-type controls (with 
integral fuses) labeled engr's floodlight (red and white), are 
located on the aft side of the flight engineer's panel. 


Power is from Pilot's Essential bus. C-7 Fit Engr Floodlight. 
Flight Engineer's Circuit Breaker Floodlights and Utility Light* 



A detachable utility light is mounted at the forward edge 
of the flight engineer's panel. This assembly includes a 
rheostat, red-white control and a momentary button switch. 
Three small floodlights illuminate the circuit breaker panel 
and current limiter panel areas. They are controlled by a 
switch on the aft side of the flight engineer's panel. Label¬ 
ed circuit breaker floodlight. 


Power for both circuits Is from 28V Emer D. C. bus C-7 
Flight Engr Utility Light, 
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1 C inboard landing lights use 600-watt lamps and each light 
controlled by a separate on-off switch. Operating and control 
twer is 115V from the No. 3 bus. Circuit protection is sup- 
ied by three Inbd. Ldg. Lights circuit breakers (B-l). 

^X1 LIGHTS 

jr taxiing purposes* two 250-watt lamps are located in the 
ading edge of each wing. 

ich light is controlled by a separate on-off switch located on 
e pilots' overhead switch panel. 

aerating power is 115V A. C. from the No. 2 bus. Circuit 
■otcction is a Taxi Lts circuit breaker (C-6). 

ING ILLUMINATION LIGHTS 

100-watt wing illumination light is Installed on each side of 
e fuselage forward of the wing. These lights are used to 
rtcct ice formation on the wing leading edge. 

wing ice lights on-off switch is located on the pilots' over¬ 
bad switch panel. 

perating power is 28V A. C. from either the essential or the 
nergency lighting transformer. Circuit protection is a Wing 
e Lis circuit breaker (B-4). 

OSITION LIGHTS 

he position lights consist of a green light on the right wing 
p, a red light on the left wing tip and a white light on the aft 
p of the fuselage. Each wing position light incorporates two 
ght bulbs. 

osition lights control is through a three position on-off-on 
itt toggle switch. Operating power for the lights is supplied 
/ the Emergency DC bus. When in the on position* control 
3wer is from the Essential DC bus. When in the on batt po- 
.tion* control power Is from the Emergency DC bus. 
ircuit protection is: 

B1 - Pos Lts Cont - O/B Ldg Lt Ind - 
Pod Fid Lts. 

B3 - w w Lts & Pos Lts Cont. 

B3 - Pos Lts. 


NTl-COLLISION LIGHTS 

wo 40-watt anti-collision lights are provided* one on the upper 
jrface fo the fuselage and the other on the lower surface of the 
isclage. These units are separately controlled and operated. 

ach anti-collision light consists of two rotating lights operat- 
i by an electric motor. The lights are controlled by switches 
n the pilots' overhead switch panel. 


CABIN LIGHTING 
CABIN GENERAL LIGHTS 

Indirect general illumination in the cabin is provided by 2 sets of 
fluorescent lights. Overhead lights are mounted on both sides of 
the ceiling and window lights are mounted just above the cabin 
windows. All the lights can be turned on or off by switches at 
either hostess panel or may be turned off by an override switch 
on the pilot's overhead switch panel. The window lights may be 
turned off separately by a switch on the aft hostess panel. The 
intensity of all lights may be controlled by a motor driven var¬ 
iable auto-transformer. The driving motor is controlled from 
either hostess panel by a brt-dim switch. The switch may be 
held to either position until desired light intensity is obtained. 

Power is from No. 2 bus. Five circuit breakers C-G* Cabin 
Lights (Window - Lh & Rh* Ovhd - Lh & Rh* and Control), 

8871: This aircraft has no window lights or variable dimming 
equipment* Dimming to a fixed degree is provided for the for¬ 
ward part of the cabin by a dimming switch on the forward host¬ 
ess panel and for the aft cabin by a switch on the aft hostess 
panel. The point of division for dimming purposes is determin¬ 
ed by a aeries of divide-normal switches along both sidewalls 
in approximately the center area of the cabin. On-off control 
remains the same as other 880's, 

LOUNGE LIGHTS 

The Lounge light switch type circuit breaker on the forward 
hostess panel controls 8 small lights in the ceiling at the for¬ 
ward end of the cabin. 

Power is from 28V A. C. Essential lighting transformer. C-6 
Stewardess Pnl, Fwd. 

AISLE LIGHTS 

Six aisle lights are installed in the cabin ceiling to illuminate 
the aisle between the passenger cabin seats. The aisle lights 
are controlled by two on-off toggle switches* one on each host¬ 
esses' control panel. These switches are wired in a three-way 
circuit to provide full operation from either panel. 

Power is from 28V Emergency D. C. bus. B-2 Aisle Lts. 

PASSENGER READING LIGHTS 

The passenger reading lights are located in the underside of the hat 
racks* one above each passenger seat. Push button type switches 
are located adjacent to each light. An override switch* labeled 
pass, read* on the pilots overhead panel permits the removal of 
power to all the passenger reading lights. The lights are protect¬ 
ed by five switch type circuit breakers on the aft hostess panel 
labeled Heading lights. 


perating power is 115V A. C. from the No, 3 bus. Circuit 
rotection is supplied by two Anti-Col Lts circuit breakers 
3-1). 


4 




♦ 


OGO LIGHTS 

wo flush mounted lights are installed in the upper surface 
f each horizontal stabilizer. The lights are controlled by a 
tngle switch on the pilot's overhead panel and when turned 
n will illuminate the TWA logo on the vertical fin. 

perating power is supplied by the No. 4 bus. Circuit pro- 
action is provided by two Logo Lights circuit breakers (A-9) 
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E. MISCELLANEOUS ELECTRICAL CIRCUITS/SYSTEMS 



Power IS 28V A, C. from a reading light transformer 
through the 5 switch-type C. B, *s on aft hostess panel. 
Transformer power is from C. L. at the No, 4 bus. 
Transformer is controlled by the switch on the pilot's 
overhead switch panel using pilot's essential bus power. 
B-2 PILOTS OVERRIDE PASS LTS. 



Passenger Entrance Lights 

a. Two threshold lights and two overhead lights are located 
at each main passenger entrance. The lights are 
controlled by a switch in the corresponding main entrance 
door sill and are extinguished when the doors are closed 
and locked. This switch also controls the DOOR OPEN 
ABOVE FLOOR w'arning light in the flight compartment. 
The lights illuminate when the main entrance doors are 
opened. An override ENTRANCE* ON-OFF* switch-type 
circuit breaker is provided on the respective hostesses' 
control panel. Also located at each main entrance is a 
RAMP RECEPTACLE which is supplied with aircraft 
electrical power. 


b. Power ie 28V A, C, from essential lighting transformer. 
Two circuit breakers C-6 STEWARDESS PNL (FWD and 
AFT), 


Call System 

a. When a cabin or lavatory call button is actuated, a light 
near the passenger illuminates* a light illuminates on each 
cabin control panel* and both chimes sound in the cabin. 

The location of the calling passenger is indicated by the 
light which illuminates on the hostesses' control panels. 

The chimes will isound again if the passenger again actuates 
his call switch; but the control panel lights and the passenger's 
light remain on until the push button switch is reset. 

b. Pilots can call a hostess by pressing the STEW CALL button 
on the Interior Lights section of the overhead switch paneL 
Each time the button is pressed* the cabin chimes will 
sound and the light in the button will illuminate. In addition* 
if the PA/Interphone handset is out of the holder when the 
button is pressed, red PILOT call lights at each hostess 
panel and in the cabin ceiling will illuminate and remain 

on until the cockpit handset is replaced in the holder, 

c. Hostesses can initiate calls to the flight compartment by 
pressing a PILOT CALL button on either hostess PA 
control panel. The hostess call chime in the cockpit 
will sound and, while the button is pressed, a white CALL 
light on the overhead switch panel will be illuminated. 


) 


6. Coat Closet Lights 

a. The forward and aft coat closets are each provided with 
an 8-watt fluorescent light controlled by a circuit 
breaker type ON-OFF switch located on the side of each 
coat closet. 


b. Power is from No. 1 Bus. B-1 COAT CLOSET LTS. 


7. Lavatory Lights 


d. Hostesses can initiate calls to each other by lifting a 
PA/ Interphone handset from its holder and pressing the 
HOST CALL button at either PA control panel. The cabin 
chimes will sound and the STEW call lights on both 
hostess panels and in the cabin ceiling will illuminate and 
remain on until both handsets are replaced in their holders, 

e. To speak into the public address system from one of the 
three handsets, the operator must actuate a PUSH PA 
light switch assembly after lifting the handsel from the 
hook. 


a. Three fluorescent lights in the forward lavatory are 
controlled by a sv/itch on the forward hostesses' control 
panel. A lavatory door switch automatically extinguishes 
two of the three lights when the door is opened. Both aft 
lavatories have four fluorescent lights each, all 
controlled by a switch on the aft hostesses* control 
panel. Each aft lavatory door switch automatically 
extinguishes three of the lights when the respective door 
is opened. 

b. Power is from No. 1 bus. B-1 LAV LTS. 


f. Handset hook switches automatically reconnect the hand¬ 
sets into the interphone system when the handsets are 
replaced on the hooks. This arrangement prevents 
accidental or unintentional talking over the public address 
system, 

g. Power is from 28V Essential D, C. bus. Two C. B, 's, 

B-1 PASS CALL SYS (FWD & AFT). 

Forward and Aft Cargo Compartment Lights 


) 


8. Buffet Area Lights 

a. Four lights are located in the ceiling of the forward buffet 
and two lights in the ceiling of the aft buffet, Switeh*type 
circuit breakers on the hostesses* panel in their respec¬ 
tive areas control the lights. 

b. Power is 28V A. C. from Essential lighting transformer. 
Two C, B. 's on C-6 STEWARDESS PNL (AFT &l FWD). 


a. Three dome lights and one threshold light are located in 
each cargo compartment. The lights are controlled by 
automatic door switches, whi^th also illuminate the DOOR 
OPEN BELOW FLOOR warning light in the flight compart¬ 
ment using other circuits, 

b. Power is 28 V A. C. Efssential lighting transformer: Two 
C. B. '6 B-6* AFT CARGO ^ TAIL COMPT LTS* and FWD 
CARGO COMPT LTS. 



9, Cabin Attendants' Control Panel Lights 

a. The hostesses' control panels are illuminated by integral 
red lights. A control switch, PANEL* ON-OFF, is 
located on each panel. 

b. Power is 28V A. C. from Essential lighting transformer. 
Two C. B. 's C-6 STEWARDESS PNL (AFT & FWD). 


3. Electrical and Electronic Compartment Lights 

a. Four lights provide illumination in the electrical and elec¬ 
tronic compartment. The lights are controlled by the 
access door switch or an ON-OFF toggle switch adjacent 
to the inner surface of the in flight access door. This 
door also illuminates the DOOR OPEN BELOW FLOOR 
warning light. 

. Power is 28V A. C. from Essential lighting transformer. 
B-2 E & E COMPT LTS. 
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E* MISCELLANEOUS ELECTRICAL CIRCUITS/SYSTEMS 

4* Air Conditioning Compartment Lights 

a. Two lights are located in each of the forward and aft air 
conditioning compartments. The lights are controlled by 
automatic door switches. 

b. Power is 28V A. C, from essential lighting transformer 
B-2 AIR COND & HYD COMPT LTS. 

5. Wheel Well Lights 

a. One light is located in each wheel well. These lights 
are connected to the position light circuit and are armed 
through the landing gear door “up" and "locked" warning 
switches. Thus the aircraft must be on the ground with 
position lights ON to illuminate the whe#l well lights. 

b. Power is from 28V Emergency D, C. bus B-3 W/W LTS 
AND POS LTS CONT. 

6. Hydraulic and Pneumatic Compartment Light 

a* One light, automatically controlled by the access door, 

,,, illuminates the hydraulic and pneumatic compartment. 
This door is connected into the DOOR OPEN BELOW 

I FLOOR warning light. 


\ 


Power is 28V A. C. from Essential lighting transformer. 
B-2 AIR COND fit HYD COMPT LTS. 


7, Razor Power 

a. Each lavatory has a power unit with two receptacles. One 
receptacle requires a special twist lock plug and supplies 
28V D. C, for a special shaver carried by the hostess. 

The other receptacle is standard and supplies 115 V D. C. 
and will operate most home-type shavers. 

Operating power for the power units is from No. 1 bus* 
Circuit breaker is B-1 COAT CLOSET LTS* 

0. Door Open Warning Lights 

a. Two warning light assemblies on the first officer’s aux 
instrument panel monitor the aircraft’s doors. The upper 
light is labeled DOOR OPEN ABOVE FLOOR and monitors 
four doors; forward and aft passenger doors and forward 
and aft galley doors. The lower light is labeled DOOR 
OPEN BELOW FLOOR and monitors four doors; forward 
and aft cargo doors, electrical compartment door and 
hydraulic compartment door. 




Power is from 20V EMER D. 
.■ ARN LTS. 


C. bus. B-2 DOOR OPEN 


10, Spare Lamp and Fuse Box 

A spare lEunp and fuse istowage box is mounted on the flight 
compartment aft bulkhead* Spare lamp^ two of each type 
used for the flight compartment lights, are stored in a 
shock-absorbing, foamed plastic retainer inside the box. 


F. SUmARY OF LIGHTING POWER SOURCES 


I 


Grnd Maint Lighting (Service Lts) 

With external power connected but external power switch 
OFF, busses are all dead* However, some lighting circuits 
are automatically selected away from their normal busses 
(and C/ L’s) directly to external power C/L*s in the external j 10. 
power "j" box* These lights are then called "Service 
Lights" or "Grnd Maint Lights" and fall into one of two 
groups: Cabin General (fluorescent) lights and the 20V A. C* 
Essential (and thus Emergency) lighting transformer 
Circuits. This includes all circuits listed as receiving 
power from these two transformers. 


The various aircraft lighting systems are supplied with 
electrical power from the following sources: 

1* Pilots’ A. C. Essential Bus: 

Pilots’ Instrument Panel and Floodlights 
Pilots' Console Panel Lights 
Pilots’ Overhead Switch Panel Lights 
Pedestal Panel Lights 

Flight Engineer’s Panel Lights and Floodlights 

2. No. 1 A. C. Bus: 

Coat Closet Lights 
Lavatory Lights 

3, No. 2 A. C. Bus: 

Cabin General Lights 
Outboard Landing Lightfl 
Taxi Lights 

4* No. 3 A. C. Bus; 

Inboard Landing Lights 

Anti-Collision Lights 

Pilots Instrument Panel Red Lights 

5. No. 4 A. C. Bus 

Passenger Reading Lights 

6* 28V A. C. Essential Lighting Bus: 

Map HeadingLights 
Lounge Overhead Lights 
Passenger Entrance Lights 
Buffet Area Lights 

Cabin Attendant Control Panel Lights 
Forward and Aft Cargo Compartment Lights 
Electrical and Electronic Compartment Lights 
Air Conditioning Compartment Lights 
Hydraulic and Pneumatic Compartment Lights 
Aft Fuselage Lights 

7. 28V A* C. Emergency Lighting Bus: 

Console Floodlights 
Wing Illumination Lights 

8. 28V D. C. Battery Bus; 

Emergency Lighting System (when power is not available 
from the 28V D. C. essential bus). 

9. 28V D, C. Emergency Bus: 

Standby Compass Lights 
Aisle Lights 
Wheel WeU Lights 
Position Lights 

28V D. C. Essential Bus 

Pilots’ Overhead Switch Panel Floodlight 
Pedestal Floodlight 
Pylon Refuel Panel Lights 
Passenger Loading Ramp Receptacles 
Flight Compartment Dome Lights 


) 
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C. WARNING LIGHTS 

1, Master Caution Circuit 

a* When one of the aircraft systems connected to the 

MASTER CAUTION light malfunctions, the warning light 
associated with the malfunctioning system and the 
MASTER CAUTION light both illuminate. The pilot can 
extinguish and reset the MASTER CAUTION light by 
pressing it momentarily but the individual system warn¬ 
ing light will remain on until the malfunction that caused 
it to illuminate is corrected. If another malfunction 
occurs in another system connected to the MASTER 
CAUTION light circuit, the MASTER CAUTION light will 
illuminate again and can be reset as before. 

b. Systems monitored by the MASTER CAUTION light are. 

(1) Generator overheat lights. 

(2) Engine fuel pump low pressure lights. 

(3) Start valve open lights. 


ELECTRICAL 

SUPPLEMENTAL 

INFORMATION 


2. Master and Warning Lights Dim Switch 

With the MASTER and WARNING LIGHTS switch on the 
overhead panel in the DIM position, all indicator lights with 
dimming relays including the MASTER CAUTION light will 
be dimmed. 

Indicator Light Test Switch 

An indicator light teat switch located on the Flight 
Engineer's panel tests all square indicator lights in the 
cockpit when placed to either the BRIGHT or DIM position* 


♦ * 
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H VDRAULIC SYSTEM ADDITIONAL PROCEDURES - - 06. 01. 01 


Hydraulic Pump Operation With Inlet Supply 
Shutoff Valves Closed 06«01.01 

Supply Pressure Low Warning Light On In 
Flight 06,01.01 

Abnormal Trim Characteristics 06. 01. 01 

Lateral Instability at High Mach Numbers 06.01,01 

Apparent Jammed Stabilizer Due to Frozen 
Moisture 06,01,01 

En Route Operation With Landing Gear Down 06. 01.01 

Gear Unsafe Light on After Gear Retraction 06,01.01 


Feb-4-69 


Anti-Skid System Fault 
Ai^ymmetrical Wing Flaps 


06.01.02 

06.01,02 

Feb-4-69 


CONTROLS AND INDICATORS.06.02.01 

Hydraulic Power Control 06.02.01 

Jul-20-70 

StabUizer Trim 06. 02. 02 

Jul-20-70 

Beta Box Test 06.02.03 

Dec-30-66 

Spoilers 06.02.04 

Jul-20-70 

Flaps 06.02.05 

Dec-30-66 

Norm. Gear Control and Indicators 06. 02. 06 

Jul-20-70 

MLG Drag Brake Lever and Manual 
Extension Levers 06.02.07 

Jul-20-70 

Supplemental Extension System (Hand Pump 
and Selector Valve) 06. 02, OB 

Jul-20-70 

Norm. Brake Press, and Anti-Skid 06.02.09 

Jul-20-70 

Parking Brakes and Emerg. Brakes 06.02.10 

Jul-20-70 

Steering 06.02.11 

Jul-20-70 


HYDRAULICS AND FLIGHT CONTROLS 

SUPPLEMENTAL INFORMATION. 

Hydraulic Power System 
Hydraulic Power System Control 
Flight Controls 
Stabilizer Trim System 

Spoiler/Speed Brake System 
Flap System 
Landing Gear System 

Manual Gear Extension System (Levers) 
Supplemental Gear Extension System 
(Hydraulic) 

Brake System 
Nose Gear Steering 


)» ♦ 


- - - 06.04,01 
06.04,01 
06.04.01 
06.04,01 
06,04.Of 
Feb-lO-GO 
06. 04. 02 
06. 04. 02 
06. 04, 02 
Jul-15-70 
06.04,03 

06,04.03 
06,04. 03 
06,04, 03 
Jul-15-70 


SCHEMATICS.*. 06,03.01 

Hydraulic Power System 06.03,01 

Nov-3-69 

Hydraulic Power System Control 06. 03. 02 

Nov-3-69 

Stabilizer Trim System 06. 03. 03 

Nov-21-68 

Aileron/Spoiler System 06.03. 04 

Nov-3-69 

Flap Operation 06.03.05 

Nov-3-69 


Landing Gear Hydraulic Operation - Retraction 06.03.06 

Nov-21-68 

Landing Gear Hydraulic Operation - Extension 06.03.07 

Nov-21-68 

Landing Gear Warning Circuit 06. 03. 08 

Nov-21-68 

Main Gear Extension System Operation 06. 03, 09 

Jul-20-70 

Supplemental Gear Extension System Operation 06. 03. 10 

Jul-20-70 


Main Landing Gear Brake Operation 

Nose Brake Operation 

Steering 

Warning Horn Circuit 


06.03. 11 
Jul-20-70 

06.03. 12 
Jul-20-70 

06,03. 13 
Jul-20-70 

06.03. 14 
Jul-20-70 
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D, LATERAL INSTABILITY AT HIGH MACH NUMBERS 


HYDRAULIC PUMP OPERATION WITH INLET SUPPLY SHUTOFF 
VALVES CLOSED 

Operation of an engine-driven hydraulic pump with its* inlet 
supply valve closed should be avoided, due to the affect on 
mechanical components of the pump. Lack of fluid supply 
results in loss of lubrication and cooling flow through the 
pump, causing high pump case temperatures. 

Any time that a pump is operated with its* supply valve I 

closed, due to placing its* control switch to INLET CLOSED I 
position or actuating the fire pull handle for the engine, an 
entry must be made in the aircraft log. 

The log entry should state the time, in minutes, that the* 
pump was operated with its* supply valve closed and also 
state the operating condition of the engine at the time. 
Whether the engine was in a shutdown or windmilling con¬ 
figuration, rather than being operated In its* normal RPM 
range, will have a bearing on what subsequent maintenance 
action is necessary, 

SUPPLY PRESSURE LOW WARNING LIGHT OH IN FLIGHT 


At Mach numbers above 0. 84, lateral instability may be 
experienced due to one wing being affected more than the 
other by shock wave induced airflow separation. If wing 
heaviness develops, compensate by applying appropriate 
aileron trim correction. If this condition develops while 
using the auto pilot it will be reflected in the 3-axis trim 
indicator display. Disconnect the auto pilot, retrim the 
aircraft to the higher Mach number and re-engage the auto 
pilot. 

E, APPARENT JAMMED STABILIZER DUE TO FROZEN MOISTURE 

The stabilizer may, after exposure to cold temperature, 
show evidence of an apparent jammed condition due to 
improper lubrication and/or moisture present on the 
jacks crew or travel nut. This is evidenced by inability to 
operate the stabilizer by either normal or standby means. 
Although split-spoiler procedure will provide an immediate 
alternate means of trimming the aircraft, it is suggested that 
the normal and standby systems be periodically checked 
during descent into warmer temperatures. It Is frequently 
possible that, when the frozen material is later thawed, 
entirely normal stabilizer operation will result. 


1. If the SUPPLY PRESS LOW warning for a hydraulic system 
illuminates during flight, the following checks should be made 
to determine the affect of positive supply pressure loss. 

a. Check system fluid quantity as pressure loss could be 
result of ruptured supply line. 

b. Check system pressure for evidence of pressure fluctu¬ 
ation, due to pump cavitation. 

c. Check for system temperature within limits. 


F. EN ROUTE OPERATION WITH LANDING GEAR DOWN 

1. When the landing gear cannot be raised following takeoff 
and flight continuance is desired, it must be determined that 
fuel on board will allow arrival at destination with required 
reserves. The following guidelines will assist in determining 
fuel requirements. 

a. At standard temperature, 25, 000 feet; four engines maxi¬ 
mum cruise thrust, gear down at 140, 000 lbs. Gross 
Weight, TAS equals 325 KTS. \ 




Inboard pumps, due to shorter supply lines and lower 
relative position to the reservoir, may be more likely to 
provide stable system operation. 


b. Fuel flow for above conditions will be approximately 
18, 000 lbs/hr. 


C. ABNORMAL TRIM CHARACTERISTICS 

1. Before writing up a trim system, the aircraft should be 
flown and trimmed at normal cruise attitude and speed, 
noting the following: 

a. Fuel load unbalance 

b. Engine power settings. Cross check, using all engine 
instrumentation, to eliminate possible error in the basic 
power setting instrument (EPRL 


c. In the event of subsequent engine failure; the aircraft 
will maintain 235 KTS IAS at 20, 000 feet, three engines 
maximum continuous thrust, gear down and at 140, 000 lbs, 

d. An increase in operating radius can be obtained if mini¬ 
mum practical speed is observed, rather than use of 
maximum available thrust, due to the substantially 
greater relative thrust requirement to maintain the 
higher speed. 

G. GEAR UNSAFE LIGHT ON AFTER GEAR RETRACTION 


c. Manually assist the control being trimmed to find its' 
aerodynamic balance. 

d. Determine that spoiler speed brake lever is in its' DOWN 
detent position. 

2. If the aircraft will not properly trim, after the foregoing 
checks, include the following information in the log book 
entry: 

a. Altitude, airspeed and mach number at time of trim check. 

b. EPR, RPM, EGT and fuel flow Indications for ^ engines. 

c. All individual fuel tank quantity indications and also the 
indication on the fuel quantity totalizer. 

d. Complete IN FUGHT TROUBLE SHOOTING REPORT 
(Form 139-757) carried in Crew Information Book 
holder. Place completed form In log book. 


When the gear unsafe light or the door warning light 
remains on after an otherwise normal retraction the 
problem is usually a malfunction of an uplock switch, a 
priority valve, or a sequence valve. Recycling the 
gear in most cases results in normal operation. If 
there is no obvious reason for either light remaining 
on, proceed as follows when circumstances permit: 

1. Place the gear lever to neutral. The unsafe gear 
should free fall down and locked. When the green 
down and locked light comes on, the malfunctioning 
gear will be identified for corrective action by Main¬ 
tenance. Note the light Indications and proceed with 
step 2, whether or not there was a change in light 

^ indications. 

2. Place the gear lever down. If the unsafe light or door 
warning light remains on when the gear is indicating 
down and locked, do not retract the gear. 
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AR UNSAFE LIGHT ON AFTER GEAR RETRACTION 

r all gear are Indicating down and locked, and the 
naafe light and door warning light are out, retract 
he gear, 

r the gear unsafe light or door warning light again 
emains on after retractioct do not recycle the gear. 

WTI-SKID SYSTEM FAULT 


efore Takeoff 

Tain gear anti-skid protection must be functioning for 
ispatchf however, see Inoperative Equipment List, 

'hapter 15. 50 of this handbook for system components 
‘hich may be Inoperative. If the nose brake anti-skid 
ystem is inoperative, see Chapter 15. 50 for dispatch 
equirements, 

efore Landing 

. If one or more release lights fail to come on when the gear 
is extended, leave the anti-skid switch ON. Apply brakes 
cautiously to prevent skidding the affected wheeKs). 

. If the main anti-skid inoperative light is on, check that 
main and nose anti-skid circuit breakers are set and 
recycle the anti-skid switch. If the light stays on, leave 
the anti-skid switch ON and use manual braking technique 
on landing. 

. If the nose anti-skid inoperative light is on, the 
nose brakes will be inoperative. Do not pull the 
nose anti-skid control circuit breaker to deactivate 
the nose brakes because the 7 second locked wheel 
protection and 3 second fail safe features of the main 
brake anti-skid system are powered through the nose 
anti-skid control circuit breaker. 

Jter Landing » 

f the brakes fail on landing or during other ground operation, 
urn the anti-skid switch OFF to restore manual braking. 

XSYMMETRICALWING FLAPS 

i^hen flap operation has stopped due to an asymmetrical 
ondition, the flap handle should be repositioned to the 
ctual position of the failed flap. This will prevent 
ncreasing the asymmetrical condition if electrical power 
o the flap shutoff valves is subsequently losL 

lefer to No Flap Procedure, Chapter 03.12, to determine 
lug speed with partial flaps. 


♦ ♦ 


♦ 
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FLAP ASrMMEnr TEST SWITCH 

TEST - Electricall/ closes the two spring- 
loaded flap shutoff valves. Does 
not test the flap asymmetry switches. 

C8 - FLAP ASYM CONT. 
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G. MLG DRAG BRAKE LEVER AND MANUAL EXTENSION LEVERS 
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HYDRAUUC SYSTEM 
MODIFICATION SUMMARY 


A. INTERCONNECT LINE SHUTOFF VALVE 

An electric motor driven shutoff valve is installed in the hy¬ 
draulic reservoir interconnect line at the II reservoir, re¬ 
placing the present interconnect line free-flow reptrictoi 
type check valve. 


This shutoff valve is for the purpose of pri . . ^ - 

nation interflow between #1 and 12 hydraulic systems when 
only one system is affected, and to prevent Ouid loss from 
both system reservoirs should a leak develop in either 
system. 

The shutoff valve is normally CLOSED, hut will OPEN when 
the aux hydraulic pump switch at the Engineer's station is 
placed to the ON position. Electric power is 28V D. C. 
essential bus HYD RSVR INTERCONNECT VALVE B-4. 


D. WWG FUP ASYMMETRY TEST SWITCH 

A locked OFF, momentary ON switch for testing the oper¬ 
ation of the solenoid operated flap shutoff valves is located 
adjacent to the turn and bank indicator on the First Officer's 
instrument panel. 

When the switch is placed to the TEST position the test cir- 
cuit^byp^pses the asymmetry detectors energizing the Qap 
* - asymmetry'jj^ntrol relay. This energizes both flap shutoff 
valves, stopping flap operation. 

To functionally test the opening and closing of the wing Hap 
shutoff valves. 

1. Place switch to TEST position while flaps are In motion and 
note that both pointers on dual flap position indicator stop. 


A guarded two-position OPEN-CLOSED toggle switch is 
located on the rear bulkhead in the l^raulic compartment, 
near the ceiling and approximately 16 inches to the right of 
aircraft centerline. This switch will OPEN the shutoff valve. 

The shutoff valve has a RED indicator lever which provides 
visual reference to valve position, and corresponding OPEN- 
CLSD raised lettering on the end of the valve motor, Ttie 
valve is installed in such a raanner that when the valve is in 
the CLSD position the RED indicator is in n vertical position 
with reference to the aircraft. When the valve is in the 
OPEN position the RED lever will be out of sight, having 
moved in a counter-clockwise direction as viewed from the 
hydraulic compartment entrance door. 

^ NOTE 

The reservoir interconnect shutoff valve 
modification replaces the aux. pump control 
switch with one that does not magnetically 
hold the switch to the ON position, therefore, 
the switch will not return to the OFF position 
when power is removed from the aircraft. 

Have aux. pump switch in the OFF position ^ 

^ before applying electrical power to the aircraft. 


2. Return test switch to normal and note flaps move to selected 
position. Electrical power is 28V D. C. ESS. Bus with 5A 
C. B. FLAPASYM. CONT. C-8. 

E. FLAP NULL SWITCH CIRCUIT 

A null switch and flap position control relay have been in¬ 
stalled to close the flap shutoff valves, thereby blocking all 
Quid pressure to the control valve, when the valve is in 
neutral. 

F. ANTI-SKID BRAKE SYSTEM > WITH INDIVIDUAL MLG BRAKE RELEASE 
LIGHTS 

1. General 

The brake system principle of operation remains unchanged 
with the installation of the MLG individual anti-skid release 
lights. All indicator lights have been changed to the push to 
test and rotate to dim type installed on the anti-skid control 
panel, with four release lights on each side of the inoperative 
lights. Each release light is connected to its respective anti¬ 
skid control valve solenoid. 

2. System Operation 


B. 


C. 




HYDRAULIC SYSTEM RETURH FILTERS 

A bypass type filter is installed in the II and #2 hydraulic 
system return lines. The filters are bracket mounted in the 
hydraulic compartment. The II filter is located near the 
Boor of the area approximately below the II hydraulic reser¬ 
voir, while the #2 filter is mounted near the ceiling of the 
compartment adjacent to the top aft comer of the hydraulic 
equipment panel. 

These filters are for the purpose of reducing the contami¬ 
nation level in the hydraulic systems. 

HYDRAULIC RESERVOIR MAGHETIC CHIP DETECTORS 

Magnetic plugs are installed in the drain ports of #1 and 12 
hydraulic system reservoirs. 

Contamination has been found in the Quid in the hydraulic 
reservoirs in the form of fine steel particles which can pass 
the reservoir screen. The addition of the magnetic plugs 
will trap these particles and prevent their re-entry into the 
hydraulic supply system. 


a. The amber INOPERATIVE lights for the NLG and MLG 
will continue to illuminate whenever there is a fault in the 
unit controlling the respective anti-skid system. 

b. An amber RELEASE light when Uluminated indicates that 
the skid control valve solenoid is energized for that wheel 
This will occur under the following conditions: 

(1) With aircraft on the ground , if a skid signal is received 
on any wheel and the skid control valve solenoid is 
energized, the releated RELEASE light will illuminate 
until power is removed from the solenoid. If a contin¬ 
uous skid signal of 3 seconds or longer should occur 
the related release light will go out and the MLG IN¬ 
OPERATIVE light will illuminate. Indicating that the 
anti-skid system is inoperative for the brake or brakes 
that had been releasing and that manual braking is 
available to the effected brakes. 

(2) With aircrait airborne, gear down and locked and anti¬ 
skid switch ON all eight release lights should be illumi¬ 
nated indicating that the MLG brakes are released. 

The INOPERATIVE lights should be out, indicating that 
the anti-skid system is operative. 

¥ 

During night operation it is desirable to dim all anti¬ 
skid lights prior to gear extension. This will prevent 
flooding the cockpit with yellow light. 


Nov-23-65 06.03.A1 
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F. ANTI-SKID BRAKE SYSTEM - WITH INDIVIDUAL MLG BRAKE RELEASE 
LIGHTS 


On touchdown all eight lights will go out and only illum¬ 
inate if the anti-skid system senses an impending skicL 


^ G. SURGE DAMPENER IN MAIN GEAR PRESSURE LINE 


A small accumulator is installed in the main landing gear 
pressure line between the priority valve and the main gear 
selector. It is located adjacent to the No. 1 system accumu- 
latoTj just forward of the compartment access door. 

When serviced with a 500 PSl air charge^ the added accumu¬ 
lator acts as a surge dampener protecting main gear press¬ 
ure lines and components from high pressure surges during 
normal gear operation. 

The surge dampener accumulator pressure gauge will 
normally indicate pressure identical to that in the main 
landing gear accumulator. A check of its air charge can be 
made« as in the case of the main landing gear accumulator, 
only after completely depressurizing the portion of the 
landing gear/ brake systems normally retaining pressure due 
to the main gear isolation check valve* 

Installation of the surge dampener does not change any 
operating procedures or affect gear operation except to 
^ improve system reliability. 
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HYDRAULICS AND FLIGHT CONTROLS 
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A. HYDRAULIC POWER SYSTEM 


5. 


1. There* are two independent hydraulic systems in the Convair 
B80. Tiia HI system is supplied pressure by two engine 
driven pumps, cine on each of the left engineThe H2 sys¬ 
tem is supplied prt;ssure by two pumps driven by the right 
engines. Both systems use Skydrol fluid and both are 3000 
PrSl systems. 

The two systems are identical except for reservoir capaci¬ 
ties and units operated. The HI reservoir is normally 
serviced to 1,5 and the H2 reservoir is serviced to 4, 5 gal¬ 
lons. The #1 system operates the nose gear, nose wheel 
brakes, nose steering, stabilizer trim, and four fuel 
jettison pumps. The #11 system operates the main gear, 
main wheel brakes, and two fuel scavenge pumps. Pres¬ 
sure from both systems is normally used to operate the 
flaps and spoilers, but pressure from either system will 
operate them. 

:i. An electric auxiliary pump provides pressure to both sys¬ 
tems for ground chocking system units. The aux pump 
receives its fluid from the H2 reservoir. An arrangement 
of one way check valves prevent engine driven pumps in 
one system from pressurizing the other through the aux 
pump. 

4. Most of the power system components are in the hydraulic 
compartment. Controls and indicators are on the Engi¬ 
neer's panel except for system pressure gauges and the 
brake pressure gauge, which are on the First Officer's 
instrument panel. 

5. A motor driven valve in the interconnect line between the 
two reservoirs can be opened by turning on the aux pump. 

It is normally closed in flight to prevent contamination or 
lo+is of fluid in one system from affecting the other system. 

6. A boost pump at each reservoir outlet supplies fluid under 
pressure to the engine driven pumps. System pressure 
drives the hydraulic motors which power the boost pumps. 

7. h'our supply shutoff valves, one in each engine pylon, are 
used to shut off fluid supply to the respective engine driven 
pumpis) if an engine failure, pump failure^ or fluid loss 
occurs. 

B. HYDRAULIC POWER SYSTEM CONTROL 

1. The engine driven pumps art- controlled by four switches 
on the Engineer's panel labeled "SHUTOFF VALVES." 

When a switch is in the ON position, engine pump output 
pressure is automatically controlled by a springloaded, 
pressure operated compensator valve within the pump. 
Should pressure drop below approximately 1250 PSI, a 
pressure actuated switch will cause the pump low pressure 
light to come on. 

2. When the switch is in the OFF position^ a solenoid operated 
depressurizing valve is energized open to depressurize the 
pump, and the pump low pressure light is deactivated. 

il. Placing the switch to the INLET CLOSED position closes 
the supply shutoff valve and energizes the depressurizing 
valve open. The pump low pressure light will be on. 

4. Pulling the firepull closes the supply shutoff valve and 
deactivates electrical power to the pump switch and the 
pump low pressure lighL 


A switch on the Engineer’s panel labeled ”HYD POMP” ton"^ 
trols the electric auxiliary pump and the reservoir inter¬ 
connect valve, 

C. FLIGHT CONTROLS 

1. The primary flight control surfaces; ailerons, rudder, and 
elevators, are initially moved by control tabs connected to 
the cockpit flight controls. Once the control surface has 
begun to move, aerodynamic balance panels assist in con¬ 
trol surface movemenU Trim tabs are provided on the 
ailerons and rudder. 

2. Pitch trim is accomplished by moving the horizontal stab¬ 
ilizer, Spoilers augment the ailerons in lateral control and 
can provide emergency pitch trim. The spoilers are also 
used as speed brakes during the landing roll and in lome 
emergency descents. 

3. The Captain's control wheel is connected directly to the 
aileron controls and the First Officer’s wheel is connected 
to the spoiler controls. The two control systems are 
connected by a spring loaded interconnect lube, which per¬ 
mits normal control from either pilot position. Should 
either control wheel or either control system jam, limited 
control will be available through the other control wheel by 
overriding the spring in the interconnect tube. 

4. Elevator control is exercised from either pilot position 
through dual sets of control cables. One set is connected 
to the Captain's control column and the other to the First 
Officer’s, As in the Aileron/Spoiler system, the two sets 
of controls are connected by a spring loaded interconnect 
tube. This permits limited control if one system or con¬ 
trol column should jam. 

5. A Beta Box is installed in the vertical stabilizer and linked 
to the rudder control tab. It will tend to correct side slip 
induced by engine failure. The Beta Box is a required item 
for dispatch, therefore it must be checked for integrity 

of internal seals. A test switch and indicator light are 
installed on the Captain's console for checking the system. 

The green indicator light should illuminate when the test 
switch is positioned to On and either rudder pedal is given 
a rapid movement. The light should remain on until the 
switch is turned off. 

6. Flutter dampers are installed in each primary flight con¬ 
trol surface and their related control tabs to dampen aero¬ 
dynamic flutter, 

7. Gust snubbers connected to each primary control surface 
provide progressive snubbing as the surface is displaced by 
ground gusts. The flutter dampers and gust snubbers are 
self contained units and are not connected to cither hydraulic 
system. 

D. STABILIZER TRIM SYSTEM 

1* Pitch trim is accomplished by varying the angle of incidence 
of the horizontal stabilizer. Two systems are provided far 
movement of the stabilizer, normal and standby. The normal 
system operates hydraulically and can be actuated three ways: 
By a thumb switch on each pilot’s control wheel, a hand 
operated normal trim wheel on each side of the throttle quad¬ 
rant, and an autopilot servo trim motor. The standby sys¬ 
tem operates electrically or manually and can be actuated 
two ways: By a toggle switch at the aft end of the pedestal, 
or by a large manual emergency trim wheel on each lower 
side of the pedestaL 
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Actuation of the normal uyfitem operates a cable which 
rotates a Tollowup shaft, flotation of the followup shaft 
opens a control valve to port #1 system pressure to a 
hyilraulir motor which drives a travel nut up or down on a 
locked jacksc rew. The control valve, motor, and travel 
nut housing are attached to the stabilizer structure. There¬ 
fore, as the travel nut rotates on the jackscrew, the stabili- 
v.iiT is forced to move up or down, according to direction of 
nut rotation. As the stabilizer moves, the control valve 
will ride up or down on the helical followup shaft, automati¬ 
cally shutting off hydraulic pressure to the hydraulic motor 
when the amount of trim called for has been reached. The 
stabilizer will remain in position until trim is again actuated. 

The followup shaft can also be rotated by the speed stability 
motor which receives automatic trim signals from the speed 
friability system. Refer to chapter 07,04 for further infor¬ 
mation on the speed stability system. 

The rate of stabilizer trim will vary when using the normal 
trim system, depending on airspeed, position of the right 
main gear door, and whether or not the autopilot is engaged. 
A srtabilizer rate switch in the hydraulic compartment con- 
troli< the solenoid operated rate control valves which vary 
the volume of fluid flow to the hydraulic motor. Rates of 
stabilizer trim arc as follows^ 

a. Airspeed below 250 knots - Normal (, 4*/ sec) 

h. Airspeed above 250 knots - Half rate (, 2"/ sec) 

(1) With right main gear door open - Normal {. 4®/sec) 

c . Autopilot engaged - Quarter rate (. l®/sec) regardless of 
speed or gear door position. 

Actuation of the standby system, electrically or manually, 
rotates a torque tube which drives the jackscrew. With no 
hydraulic pressure, the hydraulic motor acts as a lock to 
prevent movement of the travel nut. The jackscrew rotates 
through the travel nut, forcing the stabilizer up or down 
at cording to direction of jackscrew rotation. The STAB 
TRIM HYD SHUTOFF switch must he in the "CLOSED" posi- 
lion to arm the toggle switch which controls the standby 
electric trim motor. The standby electric motor trims at 
approximately 1/4 the normal rate, 

SPOILER/SPEED BRAKE SYSTEM 

The four spoiler panels are left outboard, left inboard, 
right inboard* and right outboard. In normal operation* 
approximately 10* of aileron control wheel rotation will 
cause both spoilers on the ^'down” wing to start coming up. 

If the speed brake handle has been used to extend all spoilers 
as speed brakes* rotation of the aileron control wheel will 
cause the spoilers on both wings to move in the same 
direction as the related ailerons* 

Either set of spoilers m^y be deactivated* allowing the other 
set to be extended for emergency pitch trim* If the spoiler 
selector switch is placed to the nose down position* both 
outboard spoilers will be deactivated and remain stowed. 

When the speed brake handle is then used to extend the 
inboard spoilers* nose down pitch proportional to the 
spoiler extension will occur* 

When flaps are extended from 35* to 50* the outboard spoilers 
will come up to approximately 8* to provide more sensitive 
lateral control and to compensate for the nose down pitch 
caused by flap extension. 


The spoiler control rods which extend from each side of the 
mixer assembly into the wing area are spring loaded. These 
"overload rods" will compress or extend if excessive drag or 
binding occurs in the spoiler control system between the mix¬ 
er assembly and the spoiler metering valves. A switch on 
each rod will detect any compression or extension and illu¬ 
minate the related spoiler control overload light in the cock¬ 
pit. 

F. FLAP SYSTEM 

1. The four flap sections are left outboard, left inboard, right 
inboard, and right outboard. The flap sections are in the 
trailing edge of the wing, aft of the spoiler panels, 

2. Flaps are normally operated by two hydraulic motors driving 
a single gear box, however, either motor will drive the gear¬ 
box, Flap operating time with either or both hydraulic sys¬ 
tems operating la approximately 12 seconds for extension 
and 25 seconds for retraction, 

3. Protection against split flap operation is provided by a flap 
asymmetry switch on each torque tube. The switches energize 
solenoid operated shutoff valves to the closed position when flaps 
become asymmetrical more than 2*. The asymmetry switches 
and shutoff valves operate independently of the flap position 
indicator. Operation of the shutoff valves is checked by 
placing the flap asymmetry teat switch to the test position 
during flap operation 

G. LANDING GEAR SYSTEM 

1. The tricycle landing gear consists of (2) four wheel truck 
main gears and a steerable dual wheel nose gear. All landing 
gears retract into wheel wells which are fitted with wheel 
well doors. The main gears retract inboard Into wheel wells 
located at the lower wing-fuselage juncture. The nose gear 
retracts forward into the fuselage. All landing gear doors 
are open only while the gear is in transit and are closed when 
the gear is down and locked or up and locked. The nose gear 
doors are mechanically connected to and operated by the nose 
gear. The main gear doors are operated hydraulically through 
sequence valves. 

2. The main gear is hydraulically operated by the #2 system 
and the nose gear by the HI system. They operate simulta¬ 
neously by movement of a lever on the center instrument 
panel. A solenoid controlled lever lock, when de-energized, 
prevents inadvertently moving the landing gear control lever 
out C3f the down position before the aircraft is airborne. A 
second lever, on the control pedestal, may be used to lower 
the main landing gear only for use as drag brakes. 

3. A truck positioner on each main gear truck positions the gear 
for retraction. Compressed air in the positioner cylinder 
acts on two equal area pistons to force the truck to the 
proper angle for retraction and extension. Proper alignment 
of the nose gear is accomplished by centering cams which 
cause the gear to center when the strut is extended, 

4. Main landing gear strut extension varies with gross weight. 

At high gross weights very little, if any, of the chromed 
portion of the lower strut will be visible. When only a 
fraction of an inch of chrome is showing the strut still has 
two inches of travel. At low gross weights the strut has a 
proportionately greater amount of travel and a greater amount 
of the chromed portion will be visible. 
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, H- MANUAL GEAR EXTENSION SYSTEM (LEVERS! 

1. The two red levers are located on the aft end of the pedestal. 
The small short lever manually releases the main gear and 
the longer lever manually releases the nose gear, 

2. The main gear manual extension lever is cable-connected to 
the emergency side of the MLG selector valve, the pneumatic 
emergency door open valve, four MLG door locks, and the 
two MLG uplocks. 

3. The nose gear manual extension lever is cable connected 
to the emergency side of the NLG selector valve, the NLG 
door lock, and the NLG uplock, 

L SUPPLEMENTAL GEAR EXTENSION SYSTEM (HYDRAULIC! 

1. The supplemental extension system is an independent, hand 
operated hydraulic system to be used when unable to extend 
the landing gear by the normal hydraulic means and the man¬ 
ual extension system. The system will unlock the landing 
gear doors, gear uplocks, and extend and lock each gear in 
the down position, individually. 

2. Hydraulic pressure for the system is provided by a hand 
pump located in the hydraulic compartment* Fluid supply 
for the system is stored in a separate reservoir and an ade¬ 
quate supply of fluid is present when it can be seen through 
a "bulls eye" on the reservoir* Output of the hand pump is 
primarily routed through a selector valve directing fluid to 
one specific gear at a time. The pump and selector valve 
are located under a metal cover placarded L. G. EMERGEN¬ 
CY HAND PUMP. The removable handle for the pump Is 
stowed inside the cover. Access to the hydraulic compart¬ 
ment is gained through a door in the cabin floor just forward 

I of seat 17C. 

3. A transfer valve located between the pump and No. 1 system 
reservoir is normally safetied in the OPEN position to re¬ 
lieve thermal expansion of fluid when the system is not in 
use. The valve also permits transfer of fluid from the sup¬ 
plemental system reservoir to the No. 1 system reservoir, 
if necessary. Fluid can be transferred by actuation of the 
hand pump when the gear selector valve is in the OFF posi¬ 
tion and the transfer valve is In the OPEN position* 

CAUTION 

DO NOT TRANSFER FLUID TO THE 
NORMAL HYDRAULIC SYSTEMS UN¬ 
LESS ALL GEAR ARE DOWN AND 
LOCKED. Transfer of fluid prior to 
gear extension may result in an inade¬ 
quate supply of fluid for gear extension 
using the supplemental system. 
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2* Inflight braking is provided by a restrictor in the gear up re¬ 
turn line causing return line pressure to build up and be 
diverted to the brake system, 

3. The main anti-skid system provides protection against wheels 
locking when normal brakes are applied. This is accomplished 
by a skid detector in each wheel sensing the decrease In wheel 
RPM and signaling the anti-skid control box. The anti-skid 
control box in turn signals the proper anti-skid control valve<8) 
to release pressure to the affected wheel(s). Simultaneously, 
action of the pressure modulator valve and modulator accum¬ 
ulator reduces pressure to all other main wheel brakes. At 
taxi speeds below approximately 10 mph, the anti-skid system 
drops out and only manual braking is available to the main 
gear wheels. 

4* The nose brake anti-skid system provides the same protec¬ 
tion to the nose brakes, except that when electrical power is 
not available to the nose anti-skid control valve or at taxi 
speeds below 5 mph, nose wheel brakes are inoperative. 

5. The air brake system applies air pressure directly to all 

main wheel brakes when actuated; ther^ore the anti-skid sys¬ 
tem, parking brake, and differential braking do not function 
when the emergency air brakes are used. 

K. NOSE GEAR STEERING 

1. Nose gear steering is accomplished by using the steering 
wheel at the forward end of the captain's side panel. The 
angle of the nose wheels is indicated by a rivet on the outer 
circumference of the steering wheel. The rivet will be at 
the top center of the wheel when the nose gear is centered. 

2. Steering is possible through 70* each side of center, how* 
ever steering In excess of 56* is not recommended because 
of tire scuffing and possible damage to the strut due to 
excessive torque loads. 

3. Hydraulic pressure for steering is available anytime the #1 
system is pressurized and the landing gear lever Is in the 
down position. If pressure is not available, the nose gear 
will caster freely 70* each side of center, allowing direc¬ 
tional control by use of differential thrust and braking. 

* * 


4. There are no pressure relief valves in the system, therefore 
operation of the hand pump can produce greater than normal 
pressure in the gear actuating cylinders to overcome exces¬ 
sive friction or binding in the actuating mechanism. 

5. See Chapter 03. 12 for supplemental gear extension system 
procedures. 


J. BRAKE SYSTEM 


1 . 



The brake system Includes hydraulic multiple disc brakes 
for each wheel, a parking brake, an anti-skid system, and an 
emergency air brake system. In normal operation, brakes ^ 
are applied by depressing either the captain's or the first ! 
officer's pedals. The parking brake can be set by depressing; 
either set of pedals and pulling out the parking brake handle. i 
It is released by depressing either set of pedals. 
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Normal Static Instrument Errors 07.01.01 

Alternate Static Instrument Errors 07.01.01 

Aug-8-73 

Abnormal Pitot Static Instrument Readings 07.01.02 

Abnormal Altimeter Readings 07. 01. 02 

Abnormal Readings Captain*s Pitot Static 
Instruments 07.01. 02 

Abnormal Readings - First Officer Pitot 
Static Instruments 07.01,02 

Aug-8-73 

Aux Equipment Selector Valve 07. 01. 03 

KIFIS 07.01.03 

Speed Stability 07.01.03 

Mach Airspeed Warning 07. 01. 03 

St a nbdy Magnetic Compass 07.01.03 

Loss of Water Supply 07. 01. 03 

Alternate Water System Pressurization 07, 01. 03 

Sep-28-71 

Galley Water Leaks 07, 01. 04 

Lavatory Heater Overheat 07.01.04 

Operational Check of Altitude Alert 07. 01. 04 

Sep-28-71 

AUXILIARY SYSTEMS - CONTROLS 

AND INDICATORS.07. 02, 01 

Controls and Indicators 07. 02. 01 
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Controls and Indicators 07,02.04 
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KIFIS System 07.03.01 
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Speed Stability 07, 03. 04 
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Speed Stability System 07. 04, 02 

KIFIS 07.04.02 

Jun-16-70 

Radio Altimeters 07. 04. 03 

Water System 07. 04. 03 

Oct-6^71 

Toilet System 07. 04. 04 

Altitude Alert System 07. 04. 04 

Oct-6-71 

* « * 


Aug-8-73 


07. 00.01 
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iNstRUMErrr differences and tolerances 

To determine Instrument differences and toleranceSj use 
stabilized instrument readings after Cruise Flight has been 
established. Instrument readings that are not within the 
allowable tolerances or differences* require a logbook write-up. 


indicated airspeed 

KTS 


120 - 220 . 
260 - 380 


Difference between 
Indicator Readings 

4 

6 


Pressure 
Altitude 
(Flape Up) 

INDICATED ALTITUDE VS IAS 

160 KTS 
150. 000# 

200 KTS 
150.000jSf 

APPLIES TO ALL WEIGHTS 

280 KTS 300 KTS 320 KTS 340 KTS 


10, 080' 

10,018* 

9, 944* 

9, 940* 

9, 932* 

9, 924' 

20,000» 

20, 104» 

20,024* 

19, 924* 

19, 918* 

19, 916* 

19, 894* 

25, 000' 

25, 125' 

25,030* 

24, 905* 

24, 900' 

24, 888* 

24,872* 

30,000' 

30, 150' 

30, 033* 

29, 894* 

29, 884' 

20, 866* 

29, 850* 

35,000' 

35, 180* 

35, 042* 

34, 872' 

34, 858* 

- 

- 

40,000' 

- 

40,050* 

39,840' 

- 

- 

- 


MAXIMUM AIRSPEED POINTERS 

The maximum difference between pointers is 10 knots. 
MACHMETER 

The maximum difference between indicators is .015 mach, 
ALTITUDE ALERT UNIT 

The tolerance for light and beep tone signals is + 130 feet, 
STATIC AIR TEMPERATURE 

Corrected SAT may be derived from indicated SAT by applying 
the following correction. 


Corrected S AT = Indicated SAT 


Indicated Mach, 

,3 .5 .7 .9 

-4" -5* -6* -7* 


Example: If SAT indicator reads -50 while at mach. 82, 
corrected SAT is -57. 

To determine if the SAT gauge Is within tolerances enter 
the OAT-RAT Conversion Table with Indicated RAT and 
MACH and read OAT. Compare this reading with Corrected _ 
SAT. A difference of+ 4’ requires a logbook write-up. 

TRUE AIRSPEED 

Corrected TAS may be derived from indicated TAS by applying 
the following correction. 

Indicated Mach. 

.3 .5 .7 .9 

Corrected TAS ■ Indicated TAS -4 kts -5 kts -6 kts -7kts 

To determine if TAS is within tolerances, determine 
Chart TAS from the Constant Mach Cruise Chart. Compare 
this reading with the corrected TAS. A difference of + 10 knots 
requires a logbook write-up. 


NORMAL STATIC INSTRUMENT ERRORS 

KIFIS OFF ALTIMETER STATIC ERRORS (NORMAL STATIC) 


NOTE 

This Chart does not include correction for 
instrument errors present with KIFIS power 
off as this error varies for each altimeter. 


ALTERNATE STATIC INSTRUMENT ERRORS 

The errors induced in the airspeed, mach and altimeter by 
use of alternate static can be sizeable, depending on speed 
range and altitude. The errors always cause the indications 
to be higher than actual (altitude or speed). The following 
paragraphs give some examples, 

AIRSPEED ERROR 


CORRECTED IAS 
(CAS) 

IAS 

160 

162 

180 

184 

220 

227 

260 

271 

300 

315 

340 

357 


MACHMETER ERROR 


CORRECTED MACH 
(TRUE MACH) 

IND. MACH 

.71 

.75 

.75 

. 795 

.77 

. 82 

.805 

. 66 

.82 

. 88 

.86 

. 92 


ALTIMETER ERROR 


PRESSURE 

ALTITUDE 

INDICATED 
ALTITUDE 
@ 180 KTS 

INDICATED 
ALTITUDE 
@ 260 KTS 

INDICATED 
ALTITUDE 
@ 320 KTS 

1, 000 FT, 
10, 000 FT. 
20, 000 FT. 
30, 000 FT. 
40, 000 FT. 

1, 055 FT. 

10, OBO FT. 

20, 120 FT, 

30, 170 FT. 

40, 250 FT. 

1, 240 FT, 

10, 370 FT. 

20, 440 FT 

30, 630 FT. 

40. 950 FT. 

1, 450 FT. 

10, 580 FT. 

20, 810 FT. 

31, 150 FT. 



In addition to the errors present in the airspeed, mach and 
altimeters, whenever the captain's static system is on alter¬ 
nate source, the true airspeed and static air temperature 
indicators wHl have a significant error since the captain's 
Machmeter is feeding information to the instrument com¬ 
puters. 
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NORMAL PITOT STATIC INSTRUMENT READINGS 

consistent readings between the captain^s and first officer's 
itruments can indicate either a leak, blockage or icing in the 
stem. The indications may vary, depending on speed, alti- 
ie, and nature of the malfunction. An icing problem or 
)ckage might cause the affected instrument to read 2 ero or 
ly a small error might exist. Performance charts should 
sist in determining which system is in error if small errors 
c noted. During flight, occasional cross checks between the 
ptain and first officer's instruments should be made, if alti- 
Hers differ, they can be checked for accuracy during an ILS 
proach, using the approach plate glide slope intercept alti^ 
Je. If any altimeter differences exist, the lowest reading 
imeter should be used. 

NORMAL ALTIMETER READINGS 

there is a significant altimeter difference: 

eck ALTM THUMPER circuit breaker in (A-3), and verify 
rmal altimeter vibrator operation. 

leck ALT SEL valves NORMAL and AUX EQUIP SEL valve 


leck AIR DATA FLT INST circuit breakers (C-Xl) in and 
KIFIS faU flags visible. 

NORMAL READINGS CAPTAIN'S PITOT STATIC INSTRUMENTS 

.plain's altimeter, IAS, rate of climb and machmeter in 
ror. If these instruments are in error; 

leck pitot switch and light on. 

leck captain's ALT SEL valve NORMAL. 

condition still exists and an alternate air source is desired: 

dl the PILOT AIR DATA FLT INST circuit breaker (C-11). 

ace the captain's ALT SEL valve to ALT. 

3w to speed stability inoperative limits; mach .73 or 335 IAS 
r conditions other than emergency descent. 

sregard SAT and TAS. Their information will be inaccurate. 


ABNORMAL READINGS - FIRST OFFICER'S PITOT STATIC INSTRUMENTS 

If the first officer's altimeter, IA£|, machmeter and rate of 
climb are in error: 

Check to ensure both pilot switches are on and the respective 
blue lights are illuminated. 

Check to ensure the ALT SEL valve is In the NORMAL detent 
and the AUX EQUIP SEL valve is in the ON position. 

Slow to speed stability inoperative limits, (mach ,73 or 335) 

Place first officer's ALT SEL valve to the ALT position. Static 
air is now being supplied from the vertical stabilizer section, 
and the static error correction cam in the first officer’s KIFIS 
computer is deactivated. The correction charts in this 
section should be noted and also the first officer's instrument 
should be cross checked against the captain's instruments. 

If no improvement is noted concerning the first officer's instru* 
ments, return the ALT SEL valve to the NORMAL position, and 
place the AUX EQUIP SEL valve to OFF, If there is a leak in the 
lines and units affected by this valve, the altimeter IAS, mach¬ 
meter and rate of climb indicators should return to normal. 

Speed stability inoperative limits must still be observed, howevei; 
because with the valve in the OFF position, there will be no 
inputs to speed stability from the first officer's system. 

If no improvement is noted, return AUX EQUIP valve to 
ON and resume normal speed using the captain's instruments 
for accurate indications. Caution must be exercised when 
making instrument approaches. Use the ILS with operating 
glide slope when possible to verify altimeter accuracy. 
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AUX EQUIPMENT SELECTOR VALVE 

If the AUX EQUIP SEL valve is placed in the OFF position 
because of suspot ted leaks downstream in the first officer's 
system, the following will apply: 

AUTOPILOT “ will be affected because there will be no ram 
air to the autopilot system. It will be sluggish when making 
turns and oversensitive in pitch rontrol. Static air from 
the autopilot static ports is still available, trying to main^ 
tain altitude if ALT HOLD is ON. The autopilot should be 
turned OI*'F because of erratic operation. 


The captain's altimeter flho^ild be used for accurate 
indications. Caution should be exercised if in instrument 
conditions. 

ABNORMAL KIFIS TEST 

The altimeter check should be disregarded at airports in 
the vicinity of 5000 feet. The altimeters will not increase 
approximately 350 feet at these airports. If at other airports, 
and the altimeters only increase approximately 200 feet, 
the position of the ALT SFL valves should be noted. 

SPEED STABILITY 


i*'LIGHT DIRECTORS • will not be affected because they need 
only static air which they are receiving from a fieparatc source. 

SPEED STABILITY - will be affected, because the only inputs 
will be received from captain's KIFIS when above mach ,80. 

Fir st officer's inputs will be deactivated. Therefore, speed 
stability limits must be observed any time this valve is in 
tile OFF position. 


Faulty signals to the speed stability system can result in the 
horizontal stabilizer moving in an erratic manner. Therefore 
if the speed stability system is affected during flight, the 
inoperative limits must be observed, (much . 73 or 335) 

If the SPEED STAB fail light illuminates during flight 
and remains on, speed stability inoperative limits 
must be observed. 


FLIGHT RECORDER - will be affected because no airspeed or 
altitude information will be available, 

MACH AIRSPElilD WARNING - will be deactivated because there 
are no ram or static inputs to the switchbox assembly. 
Indicators on IAS and machmeters should be closely moni¬ 
tored so that VjTiQ or limits are not exceeded. 

STABILIZER RATE SWITCH - wiU be affected depending on 
whether some air is trapped in the system or depleted. 

If depleted, rate of stabilizer movement will not be con¬ 
sistent with normal movement rates. If air is trapped 
in the system, rate of stabilizer movement will be at last 
j rate prior to placing switch OFF, 

cabin differential INDICATOR - will be affected because 
only cabin air is being used. The instrument will not 
be reliable. 


If either ALT SEL valve or AUX EQUIP SEL valve Is 
moved from Its normal position, during flight, the 
speed stability inoperative limits must be observed. 

If the #1 hydraulic system is inoperative, speed stability 
limits must be observed. 

If a power failure occurs to the captain's KIFIS, speed 
stability limits must be observed. 

MACH AIRSPEED WARNING 

If either Vmo ^mo reached during flight, an intermittent 
bell will ring. 

If an intermittent bell rings during flight, slow the aircraft 
until below the Vmo ^mo limit. Circuit breaker pro¬ 
tection is provided on "A" paneL Vmo " ^mo Warn, 


KIFIS 

If a power failure occurs to either KIFIS Computer, the 
altimeter will not be corrected for either scale or static errors, 
At the lower altitudes, this is not significant, and the pilot 
should realize the altimeter is usable but not corrected, A 
loss of power at a higher altitude might result in the altimeter 
being off from 200-500 feet depending on scale cam adjustments. 

TOWER LOSS OCCUR ING TO THE CAPTAIN'S KIFIS: 

If this occurs, a white chevron or white triangle will be 
noted on the face of the captain's altimeter. 

Check to ensure the PILOT AIR DATA FLT INST circuit 
breaker (C-ll) has not tripped. 

If condition cannot be corrected, speed stability inopera¬ 
tive limits (mach .73 or 335) must be observed. 

TAS and SAT indicators will not be accurate. 

The first officer's altimeter should be used for accurate 
indications. Caution should be exercised if In instrument 
conditions. 

POWER LOSS OCCURINC TO THE FIRST OFFICER'S KIFIS 
If this occurs, a while chevron or white triangle will be 
noted on the face of the first officer's altimeter. 

Check to ensure the CO-PILOT AIR DATA FLT INST circuit 
breaker (C-li) has not tripped. 


STANDBY MAGNETIC COMPASS 

If it becomes necessary to conduct navigation using the 
standby magnetic compass, the flight crew should be alert 
for compass errors due to "other than Normal electrical 
loads in use. " This could be in addition to those common to 
the compass itself, such as turns, speed changes, etc. 

LOSS OF WATER SUPPLY 

If the water system becomes inoperative or if the water 
supply is shut off to a lavatory or galley, the appropriate 
water heater should be turned off. 

In addition, the lavatory water heater shall be deactivated 
by means of the circuit breaker (If installed) located on 
the electrical junction box adjacent to the water heater* 

ALTERNATE WATER SYSTEM PRESSURIMTION 

An air valve installed in the water service panel provides 
an alternate method of pressurizing the water system if 
the air compressor is inoperative and cannot be replaced 
with a serviceable unit prior to dispatching the aircraft 
The water storage tank should be filled to approximately 
one-half full (25 gallons), then the tank charged with 
nitrogen or clean compressed air to 25 PSL 
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Uciik should first bo madu of the waste containers located 
ind the upper food atorage tabincts in each galley* If 
IT is not round to be leaking from a container, then it must 
tssumed a water supply lints is at fault and the appropriate 
ley simtoff valve should he closed* 

•aler lias been leaking in the forward galley area, the 
?trical ctmipartment should be checked to determine if 
components have been a tie fled. 

i/ATORY HEATER OVERHEAT 

airiTafl having the electrical junction box circuit breaker, 
uld a lavalory heater "lock out" due to overheating (circuit 
aker tJpen) perform the following: 

ke rertuin the lavalory water supply line shutoff valve 
sc of fwd. LAVATORY cabinet and below water heater 
I Ah'T Lavatory) is open and the heater is free of 

pockets by opening the hot water faucet, allowing water 
‘low through heater for several minutes. 

)8e hoi water faucet and close circuit breaker. If circuit 
:aker opens again (approyimately 15 minutes) it indicates 
t the* heater cycling switch is defective and that the heater 
jubi be left deactivated* If the circuit breaker does not open 
er resetting, the previous trip was probably caused by a 
nsient condition. 

en either l eater is deactivated (circuit breaker open), the 
iropriatc water heater switch shall be turned off. 

NOTE 

Do not pull circuit breakers in cockpit 
(P:inel A2) as this will deactivate both 
heaters. 

ERATIONAL CHECK OF ALTITUDE ALERT 

curacy of light and beep tone signals can be checked by 
ing the following procedure: 

t unit altimeter setting to agree with the captain*s barometric 
imoter setting* 

■gin rlieok with unit approximately 2000 feet higher than 
plain's altimeter. If red light is flashing extinguish by 
pressing ALT crank* 

^crease altitude on unit, approaching captain’s altimeter 
Jiration* Amber light will come on when 1000 feet from 
s altimeter* Momentary beep will sound when 500 feet from 
s altimeter* Green light will come on and amber light will 
tinguish when within 250 feet from altimeter indication* 

.intinue to decrease altitude below the altimeter indication* 

. 250 feet below altimeter indication, the green light will 
:tingui 3 h and momentary beep will sound. 500 feet below alti- 
cter indication, the red light will flash* Push ALT crank 
evtinguish. 

fter completing this check, reset unit's altitude and altimeter 
■Iting as required. 
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D. PITOT STATIC PROCEDURES 

f. Stabilizer Rate Switch - will be affected depending on 
whether some air is trapped in the system or depleted. 

If depleted, rate of stabilizer movement will not be con- j 
sistent with normal movement rates. If air is trapped 
in the system, rate of stabilizer movement will be at 
last rate prior to placing switch OFF. 

g. Cabin Differential Indicator - will be affected because 
only cabin air is being used. The instrument will not I 
be reliable. 

E. KlFIS PROCEDURES 

If a power failure occurs to either KIFIS computer, the 
altimeter will not be corrected for either scale or static 
errors. At the lower altitudes, this is not significant, and 
the pilot should realize the altimeter is usable but not cor- 
rected. A loss of power at a higher altitude might result 
in the altimeter being off from 200-500 feet depending on 
scale cam adjustments. 

1. Power Loss Occuring to the Captaln^s KIFIS: 

If this occurs, a white chevron or white triangle will be 
noted on the face of the Captain^ s altimeter, 

a. Check to insure the PILOT AIR DATA FLT. INST circuit 
breaker (C-11) has not tripped. 

b. If condition cannot be corrected, speed stability inopera¬ 
tive limits (mach , 73 or 335) must be observed, 

c. TAS and SAT indicators will not be accurate. 


c. If the #1 hydraulic system is inoperative, speed stability 
limits must be observed. 

d. If a power failure occurs to the Captain's KIFIS, speed 
stability limits must be observed. 

G. MACH AIRSPEED WARNtl^ 

If either Vmo o'' ^mo reached during flight, an intermittent 
bell will ring. 

a. If an intermittent bell rings during flight, slow the aircraft 
until below the or M limit. (Circuit breaker pro¬ 
tection is provided on "A"' panel. ) Warn 

H. STANDBY MAGNETIC COMPASS 

If it becomes necessary to conduct navigation using the standby 
magnetic compass, the flight crew should be alert for compass 
errors due to "other than normal electrical loads in use, " 

This could be in addition to those common to the compass itself, 
such as turns, speed changes, etc, 

L LOSS OF WATER SUPPLY 

If the water system becomes inoperative or if the water 
supply is shut off to a lavatory or galley, the appropriate 
water heater should be turned off. 

In addition, the lavatory water heater shall be deactivated 
by means of the circuit breaker (if installed) located on 
the electrical junction box adjacent to the water heater, 

J. ALTERNATE WATER SYSTEM PRESSURIZATION 


d. The First Officer's altimeter should be used for accurate i 
indications. Caution should be exercised if in instru¬ 
ment conditions, 

2, Power Loss Occuring to the First Officer's KIFIS: 

If this occurs, a white chevron or white triangle will be 
noted on the face of the First Officer's altimeter. 

a. Check to insure the CO-PILOT AIR DATA FLT INST 
circuit breaker (C-ll) has not tripped. 

b. The Captain's altimeter should be used for accurate 
indications. Caution should be exercised if in instru¬ 
ment conditions, 

3, Abnormal KIFIS Test: 

The altimeter check should be disregarded at airports in 
the vicinity of 5000 feet. The altimeters will not increase 
approximately 350 feet at these airports. If at other air¬ 
ports, and the altimeters only increase approximately 200 
feet, the position of the ALT SEL valves should be noted. 

F. SPEED STABILITY PROCEDURES 

Faulty signals to the speed stability system can result 
in the horizontal stabilizer moving in an erratic manner. 
Therefore, if the speed stability system is affected during 
flight, the inoperative limits must be observed, (mach . 73 
or 335) 

a. If the SPEED STAB fail light illuminates during flight 
and remains on, speed stability Inoperative limits 
must be observed, 

b. If either ALT SEL valve or AUX EQUIP SEL valve is 
moved from its normal position, during flight, the 
speed stability inoperative limits must be observed. 


An air valve Installed in the water service panel provides 
an alternate method of pressurizing the water system If 
the air compressor is inoperative and cannot be replaced 
with a serviceable unit prior to dispatching the aircraft. 
The water storage tank should be filled to approximately 
one-half full (25 gallons), then the tank charged with 
nitrogen or clean compressed air to 25 PSL 

K. GALLEY WATER LEAKS 

A check should first be made of the waste containers 
located behind the upper food storage cabinets in each 
galley. If water is not found to be leaking from a 
container, then it must be assumed a water supply line 
is at fault and the appropriate galley shut off valve should 
be closed. 

If water has been leaking in the forward galley area, the 
electrical compartment should be checked to determine 
if any components have been affected. 

L, LAVATORY HEATER - OVERHEAT 

On aircraft having the electrical junction box circuit 
breaker, should a lavatory heater "lock out" due to over¬ 
heating (circuit breaker open) perform the following: 

1, Make certain the lavatory water supply line shutoff valve 
(base of fwd. LAVATORY cabinet and below water heater 
in LEFT AFT Lavatory) is open and the heater is free of 
air pockets by opening the hot water faucet, allowing 
water to flow through heater for several minutes. 
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2* Close hot water faucet and close circuit breaker* If 
circuit breaker opens again (approximately 15 minutes) 
it indicates that the heater cycling switch is defective 
and that the heater should be left deactivated. If the 
circuit breaker does not open after resetting* the 
previous trip was probably caused by a transient 
condition. 

3. When either heater is deactivated (circuit breaker open)* 
the appropriate water heater switch shall be turned off. 

NOTE 

Do not pull circuit breakers in cockpit 
(Panel A2) as this will deactivate both 
heaters. 

♦ ♦ ♦ 
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♦ WHEN ALTERNATE STATIC SELECTORS ARE IN ALTERNATE POSITION 
THE KIFIS STATIC ERROR CORRECTION CAM IS INOPERATIVE. 
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A, MISCELLANEOUS INSTRUMENTS 

The miscellaneous navigation instruments are those instru¬ 
ments which are not directly associated with apy specific 
navigation devices or systems. These instruments provide 
auxiliary sources of navigation data and include clocks, 
magnetic compass, turn-and-bank indicators, rate-of-climb 
indicators and ram air temperature indicator. 

1^ Clocks 

The Captain^s and Flight Engineer's clocks are standard 2 
in. clocks as used in present equipment. 

The First Officer's clock is a large 3 in. instrument with a 
sweep second-hand, a small minute dial and an elapsed time 
dial. 

A button at the lower left edge of the clock is used to wind 
the clock, and to set the main indicating hands. Counter¬ 
clockwise rotation of the button winds the clock. Setting 
is accomplished by pulling out on the button and rotating 
as required to indicate the correct time. 

A button at the lower right edge controls the sweep second¬ 
hand and the minute recording dial. Operating the button 
returns the sweep second-hand and minute recording hand 
to zero and also starts and stops operation of the hands. 

The elapsed time clock, is controlled by a lever at the 
bottom of the clock, when the lever is rotated to point to 
the left, the elapsed time hands operate. When the lever 
is rotated to point to the right, the elapsed time hands stop. 
Further rotation to the right resets the hands. 

2, Turn-And-Bank Indicators 

Turn-and-bank indicators are on both Pilots* instrument 
panels. The turn Indicator is operated by an electrically 
powered gyro, while the bank indicator is a conventional ball 
indicator in a curved, liquid filled tube. Operating power for 
the indicators is 115V, 400 cycles and is taken from two cir¬ 
cuit breakers on the main C.B. panel. Operating power for 
the Captain's turn-and-bank indicator is from the Pilot's 
essential bus and operating power for the First Officers turn* 
and-bank is from the No. 3 bus. 

An OFF warning flag is incorporated on the face of each 
indicator to warn the Pilots that electrical power has been 
interrupted. 

3. Magnetic Compass 

A standby magnetic compass is provided on the glare shield 
above the Pilots' instrument panel. This compass is so 
mounted that when it is not in use it may be stowed in the 
glare shield out of sight. When the flight crew wishes to use 
the instrument, it is simply lifted into line of vision above 
the glare shield. 

A red light in the compass is operated by a variable control 
located on the First Officer's instrument panel. Power for 
the light is from the emergency D.C. bus through a MAG 
COMP LT circuit breaker on the ’’C'' circuit breaker panel. 


4. Rate-of-Climb Indicators 

Rate-of-cllmb indicators are on both Pilots' instrument 
panels* These indicators are operated by static pressure 
applied to both the inside of the instrument case through an 
orifice and capillary, and the Inside of a flexible diaphragm 
Inside the case. As the aircraft changes altitude, the pres¬ 
sure inside the diaphragm changes more rapidly than the 
pressure inside the instrument case. The resulting differ¬ 
ential pressure causes the diaphragm to expand or contract. 
The amount of expansion or contraction is proportional to the 
rate change of altitude and is indicated by a radial pointer in 
thousands of feet per minute. 

5. Ram Air Temperature Indicator 

Ram air temperature is displayed on a single indicator on the 
right of the center instrument panel. Temperature indica¬ 
tions are derived from a temperature sensitive resistance 
bulb. The resistance of the bulb is proportional to the temper¬ 
ature at the sensitive surface and is displayed by the indicator 
as temperature in degrees centigrade (® C). 

The temperature bulb is accessible from inside the lower 
nose section at fuselage station 245 on the right side. A 
second temperature bulb on the left side of fuselage at station 
245 senses ram air temperature for the Integrated Air Data 
Instrument System (KIFIS). 

Electrical power for operation of the ram air temperature 
indicator is from a 28V D.C, ram air temp, circuit breaker 
on the main C.B. panel, 

B. MACK AIRSPEED WARNING SYSTEM 

A mach airspeed warning system is provided to alert the 
flight crew when the aircraft reaches the Vjj^q or M^j^^ 
limits. An intermitt ant bell will ring when these limits are 
reached or exceeded. Checkered pointers on each airspeed 
indicator will provide visual indications of these limits. 

These pointers will indicate the V^^^j limit until approxi¬ 
mately FL230, then indicate the appropriate airspeed for 
^mo when above FL 230. They should indicate approxi¬ 
mately 370 at sea level, increasing to a maximum of approx 
imately 300 at FL 230, They will decrease thereafter, if 
climb'is continued. 

The warning system consists of a pitot static operated switch- 
box assembly, a motor driven interrupter unit, and warning 
bell. A test button located on the captain's instrument panel 
checks the interrupter unit and bell. 

Ram and static air, supplied from the first officer's pitot 
static system, causes two diaphragms within the switchbox 
assembly, to expand or contract with pressure changes. 

Switch contacts are set to close when the Vj^q ^mo 
limits are reached; the interrupter unit is energized; the in¬ 
termittent bell will ring. Electrical power for this system 
is 28 volt emergency DC. Circuit breaker protection is 
provided on A-7 panel, and labeled V^^jq-Mj^^q WARN. 

C. PITOT STATIC SYSTEM 

Measurement of total and static air pressure is accomplished 
through the pitot static system consisting of two pitot tubes, 
four pairs of static pressure ports and associated tubing. 

The pitot static system pressures are used in determining 
airspeed and mach number. Total and static pressures are 
also used by the auto pilot air data sensor, the mach air¬ 
speed warning switch, the flight recorder, speed stability 
"Q" transmitter, and the stabilizer rate control switch. 

Static pressure only is supplied to the rate-of-climb indica¬ 
tors, altimeters, the cabin differential indicator and to the 
cabin pressurization controls. 
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E. SPEED STABILITY SYSTEM 


>ITOT STATIC SYSTEM 

^itot pressure is supplied to the Captain's instruments from 
he left-hand pitot tube and pitot pressure to the First 
Dfficer's instruments is supplied from the right-hand pitot 
ube. The right-hand pitot tube also supplies pressure to the 
luxiliary equipment. A dual shutoff valve on the right aux 
nstrument panel allows pressure to these auxiliary units to 
>c shut off in case of leaks in the plumbing. 

Static pressure is sensed through four static ports on each 
lide of the fuselage connected in pairs. One pair of static 
sorts are connected to Instruments on the Captain's panel 
>nly. A second pair of static ports are connected to instru¬ 
ments on the First Officer's panel and also to most of the 
luxiliary equipment. The third set of static ports are con¬ 
nected to the Auto Pilot air data sensor and to the outflow 
valves. The fourth pair of static ports are connected to the 
2 abin pressure control unit. An alternate static port is 
located inside the vertical stabilizer and is connected to 
two static selector valves, one located on each aux instru¬ 
ment panel. By placing either of these valves to the alter¬ 
nate position the units normally receiving static pressure 
from their respective ports will be connected to the static 
port inside the vertical stabilizer. Considerable errors can 
be expected on the respective instruments when selected to 
alternate static. 


The speed stability system consists of an amplifier umt, an 
electric servo motor, a ’'Q*' airspeed sensor, and a visual 
warning system. The purpose of the speed stability system 
is to make small changes to the stabilizer's position auto¬ 
matically so that all increases of airspeed or Mach will 
cause the nose of the aircraft to pitch up and a positive stick 
force wiU be felt. The airspeed signals are supplied by the 
"Q“ sensor operated by the First Officer's pitot-static pres¬ 
sures, Mach signals are supplied by the Captain's KIFIS 
system however Mach information is only needed and supplied 
above Mach 0.80. The system is powered at all times but 
should only move the stabilizer when above 200 KTS as the 
signals are not available below that speed. The auto¬ 
matic trimming action caused by the speed stability system 
will be indicated in the cockpit by movement of the stabilizer 
position indicator and the trim wheel will not move. The 
maximum amount that the speed stability system can move 
the stabilizer is limited to 3,8 degrees by mechanical stops. 
Testing the Captain's KIFIS test switch will cause the stabi¬ 
lizer to move 1.6 degrees as the results of Mach signal 
changes. A SPEED STAB FAIL light on the Captain's 
instrument panel will warn the crew that power is lost to the 
system or that the stabilizer is not in the position being 
called for by the Mach or airspeed signals. Operating power 
is from the Pilot's essential bus with circuit protection on 
the "C" circuit breaker panel. 


An aux. equipment shutoff valve located on the right-hand aux 
Instrument panel will enable both pitot pressure from the 
right-hand pitot tube and static pressure from the second 
pair of static ports to be turned off in case of leaks in the 
plumbing. Placing this valve to the OFF position will 
deactivate the mach airspeed warning system, the stabilizer 
rate control switch, and the speed stability transmitter. 
Also the lack of pitot pressure to the auto pilot air data 
sensor will change the sensitivity of the auto pilot on altitude 
hold and preset heading functions. The flight recorder will 
be without both pitot and static pressures and the cabin 
differential indicator wUl lack static pressure. 


\ 

F. 


FLIGHT RECORDER SYSTEM 

The flight recorder system consists of a recorder unit 
enclosed in a fire resistant case and will record on a contin¬ 
uous length of aliminum foE tape compass heading, vertical 
acceleration, airspeed, pressure altitude and time markers. 
Compass information is supplied by the No. 1 polar path 
compass system, and pitot and static pressures are supplied 
by the First Officer's pitot tube and static ports. The 
recorder employs a clock-type mechanism, an aneroid type 
altimeter and an internal acceleration sensor. Operating 
power is 115V from the Pilot's essential bus and turned on 
by a switch type circuit breaker on **C** panel. Audio moni¬ 
toring of the system Is accomplished by a test switch on the 
Captain's side panel and listening for a 400 cycle "Beep** 
sound in the interphone system. 


KIFIS 

The main purpose of KIFIS (KoUsman Integrated Flight Instru¬ 
ment System) is to correct the barometric altimeters for scale 
and static errors, A common control chassis, located in the 
electrical compartment, contains individual computers^ alti- 
coders and amplifiers for each pilot's system. Each computer 
contains a motor driven static error cam, and each alticoder 
contains a motor driven scale error cam and an encoder. 

Each scale error cam is calibrated and matched with an alti¬ 
meter. It provides correction for mechanical or calibration 
errors inherent for that altimeter. This is accomplished by 
adjusting screws, located around the outer surface of the cam, 
for specific altitude intervals. Each static error cam compen¬ 
sates for errors in the static pressure system. These errors 
are due to the location of the static porta and aerodynamic 
flow of air over the ports, causing a burbling effect. The alti¬ 
meter receives a combined correction signal from both cor¬ 
rection cams and this results in a more accurate altimeter at 
the higher altitudes. Each encoder provides corrected altitude 
signals to whichever transponder is selected by the respective 
altitude reporting switch. 

Captain's KIFIS not only corrects his altimeter, but also sends 
inputs to the SAT and TAS. The static air temperature Indi¬ 
cator receives a temperature signal (QAT) from a temperature 
sensing bulb on the left side of the aircraft, and a ram rise 
removed signal from the computer. A temperature correc¬ 
tion chart is provided in the FHB 07.01 section, because the 
ram rise effects are not completely removed. The true air¬ 
speed indicator requires a temperature signal from SAT and 
a speed signal from the computer. When above mach , 80, 
captain's KIFIS sends a mach signal to the speed stability 
amplifier to assist in preventing "tuck under*' tendencies. 

The altitude alert unit receives a corrected altitude signal 
from the captain's alticoder, so that proper light and beep 
tone indication is available to the pilots as a reminder of their 
pre-selected altitude. 
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KIFIS 

KIFIS test switches are provided to check instrument test 
indications and tolerances. Each altimeter will normally 
increase 350 + 50 feet during this test. If the altimeter only 
increases 200 feet, the position of the pitot static ALT S£L 
valve should be verified. If this valve is in any position 
other than NORMAL, the respective KIFIS static error cam 
is deactivated and the altimeter would only increase 200 
feet. At the higher airport elevations (approximately 5000 
feet) the altimeters will not necessarily be within the desired 
tolerance during this check. When the captain tests his 
KIFIS the auxiliary hydraulic pump should be turned on be¬ 
cause of stabilizer movement. The horizontal stabilizer 
will normally increase 1. G degrees during his check because 
a mach . 92 signal is sent to the speed stability amplifier. 

Electrical power required by captain's KIFIS is from the 
pilot's essential AC bus. Electrical power required by the 
first officer's KIFIS is from the jlf3 AC bus. Circuit breaker 
protection is provided on C-11 panel and labeled PILOT & 
CO-PILOT AIR DATA FLT INST. An indication of power 
failure is either a white chevron or white triangle appearing 
on the respective altimeter. If power fails to captain's 
KIFIS, TAS and SAT will remain at their last indication, 
and a fail flag will appear on the altitude alert unit. Alti¬ 
meters will continue to function with a KIFIS power failure, 
however without correction. 

RADIO ALTIMETERS 

A dual indicator, single radio altimeter system Is provided, 
displaying height above ground information. 

The system consists of dual indicators, transceiver, MDA 
lights and antennas for receiving and transmitting. 

The captain's indicator is the master Indicator, receiving 
signals and power directly from the transceiver. The 
first officer's indicator is a repeat indicator, and is wired 
to operate as a part of the installed signal system. 

Each indicator contains a servo driven pointer, amplifier, 
MDA SET knob, reset button and MDA lights. An MDA 
cursor or bug, can be set at the appropriate DH or MDA * 
This range Is from -20 to 500 feet. The MDA light on the 
indicator and the MDA light above the barometric altimeter 
will illuminate when the respective pointer reaches its 
bug Setting, during the approach. Depressing the reset 
button will extinguish the lights. 

Electrical power for the system is taken from the pilots * 
essential bus (115 V. AC), controlled by the ESSENTIAL 
radio switch. Circuit breaker protection is provided by 
the Ifl Radio Altimeter breaker on C-1 panel. 

The transceiver contains an integrity monitor which will 
deactivate the system, causing the fall flags to appear under 
abnormal conditions. The following parameters are moni¬ 
tored; 

Captain's indicator 
Electrical power 

Altitude integrity (excessive terrain and attitude changes) 
Antenna coupling integrity 
Signal strength integrity 
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WATER SYSTEM 


A shutoff valve is provided for each galley and the forward 
lavatory, with one valve provided for the two aft lavatories. 
The forward lavatory valve is located at a point where the 
supply line enters the lavatory wash basin cabinet. The 
single shutoff valve for the aft lavatories is located below 
the water heater in the left lavatory. The galley shutoff 
valves are located near the floor in the base of each galley 
and are accessible by removing the lower outboard food 
storage cabinet. 

WATER HEATERS 

All water heaters have three heater elements. Each 
element operates on single-phase AC power and is so 
wired that in the event one element malfunctions, the 
remaining two wlU continue to operate. 

The lavatory water temperature is controlled by a 49* C 
thermal cycling switch with a 63* C overheat thermal switch 
and junction box circuit breaker in series as a safety device. 
The overheat switch will close when the water temperature 
exceeds 63* C. This will cause the circuit breaker to trip 
deactivating the heater. (Unmodified aircraft do not have 
the lavatory J box circuit breaker.} 

Operation of the galley water heaters is controlled by a two- 
position ON-OFF switch located on each coffee maker unit. 
Water temperature is maintained at 85* C through the use 
of a thermal switch. An overheat thermal switch is also 
provided to cut off heating power at 99“ C should the 85* C 
switch fail to operate. Circuit protection is provided by a 
30A current limiter in each phase to the galleys and a lOA 
current limiter in each phase to the heaters. The lOA 
current limiters are located behind the galley switch panel. 

WATER COOLERS 

Two thermo-electric water coolers are installed in the #2 
and #4 galleys. These units replace the previously installed 
dry ice units. 

The units will cool the water to a minimum of 37* F. 

A low temperature switch will remove power from the 
thermo-electric modules at this temperature but the 
cooling fan will operate continuously. 

Electrical power to the thermo-electric units is from 
the coffee maker circuit and they will operate anytime the 
coffee maker circuit breakers are closed and galley power 
is on. The units are individually protected by three 1 
ampere fuses located on the top of the cooler. A green 
operating Indicator light located on the top of the unit 
will be on during normal operation. 

Cooling air for these units is vented through the 
upper storage compartments of the respective galleys. 

If these compartments are completely filled with supplies, 
cooling airflow is reduced and can cause the water 
cooler unit to overheat and the storage area to become 
quite hot. Plastic items should not be stored in these 
compartments as the temperature can become high 
enough to melt them although this would not be hot 
enough to create a fire hazard. 
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toilet is mounted on top of the toilet sump tank with its 
er surface attached to the lavatory panel. The aft toilet 
ip tanks have a capacity of 20 gallons each and the forward 
et sump tanks have a capacity of 30 gallons. 


{VICE PANELS 

let system service panels are provided on the exterior of 
aircraft for servicing and flushing the toilet system on the 
ufid. 


j forward service panel is Installed on the left side of the 
elage directly beneath the forward entrance door. It In- 
porates a drain valve pull handle, a capped flushing line 
ing and a capped drain line. 

i aft service panel is installed on the bottom center line of 
fuselage at station 133 L The aft service panel is similar 
he forward service panel except it incorporates two capped 
»hing line fittings, one for each lavatory. The drain valve 
I handle operates both drain valves and the drain lines join 
etlier at the single outlet. 

lue-green degerm agent is used in servicing the toilet sump 
ks. Because of the corrosive agents carried by this solution, 
leakage around the service panel area must be investigated. 

TITUDE ALERT SYSTEM 

s system is designed to alert the pilcAs when approaching, 
chlng and/or departing a pre-selected altitude. This is 
ompiished by visual and aural signals. 

s amber, green and red Lights provide the visual signals, 
teeptone is provided, through the overhead cockpit jspeaker. 

3 aural signal volume is pre-set, and approximately one 
■ond in duration. 

5 alert unit requires the captainKIFIS for altitude signals, 
ots Essential AC bus powers a 28 volt transformer, which in 
n powers the alert unit. Circuit breaker protection is pro- 
ed on B5 panel. 

{ht and beep tone signals are the same whether approaching 
1/or departing from above or below a pre-selected altitude, 
s alert signals are activated at the points listed below: 

Approaching selected altitude by: 

1000*.Amber light 

500'.Beep tone 

250'.Green light 

Departing selected altitude by: 

250'. . .Beep tone 

500*.. . . Flashing red light 



* 


* 
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ADDITIONAL PROCEDURES.08.0L01 

Single Turbocomprees or Available 08,01.01 

Turbocom press or RPM Excessive 08.01.01 

Turbocompresaor Overspeed Trip Light On 08.01,01 

Alternate Pressure Source Use 08.01,01 

Electric Control of Pressurization 08,01.01 

Aug-6-70 

Cabin Has High Climb Rate and One Pressure 
Regulator Closed Light On 08.01,02 

Ram Air Source (Amdllary Ventilation) 08,01.02 

Freon Fall Light Gn 08,01.02 

Aug-6-70 

Freon Run Light Cycling In Stabilized Cruise 08.01.03 
Freon Back Pressure Valve Open Check 08.01,03 

Manual Temperature Control 08.01.03 

Reclrc. Fan Use 08.01.03 

Dec-13-71 

Reclrc. Fan Inoperative 08.01,04 

Uncontrollable Increase of Cabin Pressure 08.01,04 

Dec-13-71 

Cabin Altitude/Differential Pressure Chart 08.01,05 

Jan-2-69 


AIR 


AIR CONDITIONING SUMMARY - ILLUSTRATIONS - 08, 02, 01 
Air Source Controls and Indicators 08. 02, 01 

Dec-0-71 

Freon System Controls and Indicators 08. 02.02 


Temperature Controls and Indicators 

\ 

i Pressurization Controls and Indicators 

y 


Sep-20-60 
06.02.03 
Sep-20-66 
06. 02.04 
Sep-20-66 


AIR CONDITIONING SCHEMATICS. 

Air Conditioning Ducting 

Turbocompresaor Control 

Cabin Temperature Control - Automatic 

Cabin Temperature Control - Manual 

Recirculation Fan and Valve Operation 

Cabin Heater Operation 

Freon System Control 

Flight Deck Freon System Control 

Pressurization Control 

Outflow Valve Electrical Control 

SYSTEM SUMMARY.. 

Air Sources and Distribution 
Pressurization Control 
Temperature Control in Flight 

Temperature Control on Ground 

^ * . * 


-- 08.03.01 
08,03.01 
Dec-16-68 
08.03,02 
Feb-86-70 
06.03.03 
Aug-11-69 
08. 03. 04 
Dec-2-68 
06. 03, 05 
Aug-U-69 
08.03.06 
Dec-2-68 

08,03.07 
Dec-2-66 
06.03,08 
Aug-11-69 
08.03. 09 
Aug-11-69 
08.03. 10 
Mar-4-70 

- - *08.04.01 
08.04.01 
08.04.01 
08.04.01 
Dec-12-88 
06.04.02 
Dec-12-68 
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CONDITIONING 


08,00.01 
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AIR CONDITIONING 
ADDITIONAL PROCEDURES 


A. SINGLE TURBOCOMPRESSOR AVAILABLE 

The following procedure is recommended when operating 
with only one turbocompressor. 

1. Operative Turbocompressor . . . ON 

2. Equipment Cooling Switch * * . FAN ON 

This turns on the equipment cooling fan and closes the 
equipment cooling valve to conserve pressurization air. 

3. Recirc Fan . . . ON 

This provides additional air flow necessary for passenger 
comfort. 

In flight an Alternate Pressure Source may be used instead 
of the Recirc Fan if desired. 

B. TURBOCOMPRESSOR RPM EXCESSIVE 

This procedure assumes that only one turbocompressor 
RPM is excessive. 

When a turbocompressor RPM exceeds normal maximum 
and reaches 51, 000 RPM, proceed as follows: 

1. Overspeeding Turbocompressor . . , OFF 

2, Correct for loss of pressurization air by either of the 
following: 

a. Equipment Cooling Switch . . . FAN ON 

b. Alternate Pressure Source . . . OPEN 

C. TURBOCOMPRESSOR OVERSPEED TRIP LIGHT ON 

This procedure assumes that both turbocompressors were 
being used prior to one overspeed trip light coming ON. 
When this occurs the turbocompressor is automatically 
shut off and cannot be restarted in flight. To correct for 
the loss of turbocompressor airflow, proceed as follows: 

1. Use either of the following: 

a. Equipment Cooling Switch . . . FAN ON 

b. Alternate Pressure Source , . . OPEN 

2. Turbocompressor Switch . . . OFF 

Turn OFF the tripped turbocompressor switch to prevent 
an immediate restart when the unit is reset on the ground. 

D. ALTERNATE PRESSURE SOURCE USE 

Alternate Pressure Source air may be used any time in 
flight if the EVAP AIR IN temperature can be kept below 
140'F. The most probable time for It to be used is when 
a turbocompressor is inoperative. 

1. This procedure assumes no malfunction exists in either 
Freon system or the temperature control system on the 
affected side. Unless immediate airflow is needed for 
pressurization accomplish the following procedure in the 
order listed or smoke may be generated by the system. 

a. Temperature Selector Switch . . . MAN 

This provides direct control of the temperature regulat' 
ing units. 


b. Manual Temperature Control Switch . . . Toggle COLD 
for 20 seconds or until the Freon Run light comes ON. 

This ensures the Alternate Pressure air will be cooled 
by positioning the temperature regulating units to cold. 
Failure to accomplish this step before opening the Alter¬ 
nate Pressure Source may result in smoke entering the 
aircraft. 

c. Alternate Pressure Source Switch . . . OPEN 

This provides pressurization air direct from the bleed 
air manifold. Control temperature manually on the 
respective side as long as Alternate Pressure Source is 
in use. Make any necessary changes in small increments, 
until desired temperature is obtained. Keep EVAP AIR 
IN temperature below 140'F to prevent generation of smoke. 

2. This procedure should be used when manual temperature con¬ 
trol is inoperative. 

Unless immediate airflow is needed for pressurization accom¬ 
plish the following before opening the Alternate Pressure 
Source. 

a. Temperature Selector Switch . . . AUTO 
b* Temperature Selector Rheostat . . . Full Cold 

c. When Freon Run light ON 

d. Alternate Pressure Source . . . OPEN 

Adjust temperature as required on the affected side. Make 
adjustments in small increments while closely monitoring 
EVAP AIR IN temperature on the respective side. 

E. ELECTRIC CONTROL OF PRESSURIZATION 

The pressure regulator switches may be used as a normal 
means of controlling cabin pressure. The switches directly 
control each pressure regulator valve. This makes it pos¬ 
sible to regulate cabin pressure at any time except when the 
automatic controller is holding maximum differential. The 
most probable time to control pressurization electrically 
is when the automatic controller malfunctions. 

During electrical control either pressure regulator valve 
will serve as a positive pressure or negative pressure re- 
Uef. 

1. To control pressurization electrically proceed as follows: 

a. Pressure Regulator Switches . . . BOTH OFF 

b. Pressure RegiUator Switches . . . Toggle OPEN or CLOSE 
as required. 

Toggle both switches together until a rate of change Is 
indicated. This may not occur immediately since the 
actuator must first move until it contacts the valve. As 
soon as a change is indicated toggle one switch at a time 
for 1 or 2 seconds, then wait a few seconds for response. 

/Thj-not'exceed a differential of 7* 8 PSI.t 


2. To return to automatic operation from electric Cbntrol, use 
the following procedure. This assumes that electric 
control was used for instructional purposes and no mal¬ 
function exists in the automatic controller. 

a. Select existing cabin altitude on the automatic controller. 
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ELECTRIC CONTROL OF PRESSURIZATION 

Toggle pressure regulator switches to AUTO. 

This positions the actuators so the valves can be con¬ 
trolled by the automatic controller. 

3. Comply with the following conditions If dispatched with one 
pressure regulator automatically inoperative and elec¬ 
trically closed. 

a* Ensure valve circuit breaker is IN. 

This permits the valve to remain electrically capable 
of operating as a relief. 

f b. Do not_exceed a difffc ^^en tial of 7. 6 PSL^ 

^ This is to prevent the closed v^ve from relieving 

electrically and causing a rapid change In cabin altitude. 

. CABIN HAS HIGH CLIMB RATE AND ONE PRESSURE REGULATOR 
CLOSED LIGHT ON 

With the pressure Regulator switches in AUTO if either 
gear safety switch assumes an *'On-Ground" position the 
affected pressure regulator valve will open electrically. 

This will cause an exceptionally high cabin climb rate 
even though the other valve goes closed. If this condi¬ 
tion is not corrected, the cabin will depressurize com¬ 
pletely. 

1, To stop the lose of pressure^ proceed as follows: 

a. Switch for Open Pressure Regulator , . . CLOSE 
Hold the affected pressure regulator switch to CLOSE 
until the cabin rate of climb drops to a comfortable 
value. This may require as long as 15 seconds because 
of the time required for the jackscrew to contact the 
outflow valve poppet* Then toggle to CLOSE as re¬ 
quired to regulate cabin pressure. 

If cabin differential pressure has been above B. 1 psi. 
manual control may not be possible until the differen¬ 
tial pressure drops below approximately 7 psi. 

b. When cabin pressure stabilized , . . Pressure Regulator 
switch OFF. 

Unless needed to regulate pressure, leave the affected 
switch Off untU after landing. After landing return the 
switch to AUTO so that valve will be opened. Do not 
return the switch to AUTO in flight. 

2. The following may be used to determine which safety switch 
has failed. 

a. The Hght safety switch is at fault if the Fwd pressure 
regulator CLOSED light came On and the Aft pressure 
regulator switch was used to control pressurization, 

b. The left safety switch is at fault if the Aft pressure 
regulator CLOSED light came on and the Fwd pres¬ 
sure regulator switch was used to control pressuri¬ 
zation. 

3. RAM AIR SOURCE (AUXILIARY VENTILATION) 

1. PRESSURE REGULATORS , . . OPEN 

2. RAM AIR SOURCE . . . OPEN 

3. EQUIP. COOL . . . FAN ON 

4. RECIRC. FAN . . . As required. 


Entrance of ram air depends upon ram pressure exceed¬ 
ing duct pressure. With either turbocompressor operating:, 
no ram air will enter. With the Reclrc Fan On, ram air 
entry will be reduced at high speed and stopped at low 
speed. Conditioning of ram air is not possible and recircu¬ 
lated ram air can only be refrigerated. 

Cabin altitude can be lowered some, due to the pressuriz¬ 
ing effect of ram air, by toggling the pressure regulators 
toward closed. 

H. FREON FAIL LIGHT ON 

The FREON RUN light will go out momentarily as the 
FREON FAIL light comes on. However, as soon as the 
Freon back pressure valve has time to run closed, the 
Freon run light will come back on. it will remain on as 
long as sequencing device is calling for Freon and the 
switches are positioned for that Freon to operate. 

1. In taxi or early climb, make one reset attempt; 

Freon Reset Switch located on lower inboard comer of 
circuit breaker panel "C. " 

The Freon Fail and Run lighta will both go out while the 
Reset switch is being actuated. 

2. If the Freon resets, the Fail light will remain out as the 
switch is released and the starting electrical loads will 
become evident. 

The run light will remain on as long as energizing power 
is getting to the compressor relay whether or not the lock¬ 
out relay resets, the Freon compressor relay operates 
or the Freon compressor actually starts. 

3. If Freon Fail light comes back on, three more reset atterfipta 
may be made as in step 1 after waiting: 

5 minutes for second attempt. 

10 minutes for third attempt. 

15 minutes for fourth attempt. 

4. If the Freon trips repeatedly, and the other pack is operat¬ 
ing properly, place the Freon Selector switch to FLT, DECK 
OFF or CABIN OFF as necessary to send all the air from 
both turbocompressors through the operative system. This 
gives maximum cooling from one operative unit. However, 
both compartments receive the same temperature air. 

FLT, DECK OFF or CABIN OFF also deactivates the re¬ 
spective automatic temperature control and turns out the 
FREON RUN light. The FREON FAIL Ught will remain 
on until turned out by the reset switch. 

The heat exchanger cool air mod valve is still controllable 
by the MANUAL TEMP. CONTROL switch and should be 
driven full cold to decrease the load on the operative Freon 
system. 

The RECIRC. FAN should not be used when the Freon Selec¬ 
tor switch is out of the BOTH ON position as it would be 
pumping against turbocompressor pressure and overheat log 
of the fan motor is possible. 

5. If it is impossible to cool the air from both turbocom pressor a 
with one Freon, proceed as follows: 

a. T/C on failed side . + + OFF 
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MANUAL TEMPERATURE CONTROL 


FREON FAIL LIGHT ON 

ECjUIP. COOLING SWITCH . . . FAN ON 

ft 

If rccirc« fan la desired; 

FREON SELECTOR. . . BOTH ON 

RECIRC FAN . . , ON 

Recirculated air through the failed system will get no 
cooling but greater comfort may be attained by increas¬ 
ing the air flow. 

If the FREON RUN light goes out on the operative Freon, 
this indicates that primary cooling is adequate. The 
following procedure can be used, if desired. 

FREON SELECTOR. . . BOTH ON 

Both T/C'a . . . BOTH ON 

RECIRC. FAN . . . OFF 

FREON RUN LIGHT CYCLING IN STABILIZED CRUISE 

The Freon compressor motor is started by the sequencing 
device before the cool air mod valve reaches its full cold 
position. If temperature requirements are being satisfied 
by mod valve operation in this range, the Freon Run light 
may cycle on and off due to slight changes In sequencing 
device position. Alternate starting and stopping of the 
compressor motor causes unnecessary wear on the unit. 

When such cycling occurs, place the Freon Pack switch 
off until the inlet duct temperature indicates a need for 
Freon cooling. 

Cabin temperature should be checked at start of descent 
to insure sufficient cooling Is available as ambient tem¬ 
perature normally increases during descent. 

FREON BACK PRESSURE VALVE OPEN CHECK 

The following procedure can be used to determine the 
extent a Freon back pressure valve is open when in the 
operating range. 

Turn Freon Pack switch off and back on. The Freon 
Run light will go out. 

Note the period of time before the Freon Run light comes 
back on. This indicates the time required for the back 
pressure valve to run closed. 

A 20 second delay means the valve was fully open. 

A lesser time indicates the valve was open a propor¬ 
tionately less amount. 

If the Run light comes on immediately, either the valve 
is fully closed or the back pressure valve switch has 
been bypassed. 

Air conditioning panel should be placarded if the switch 
is bypassed. 

Each Freon system has an 8 second time delay so the 
compressor starting load will not be evident until the 
end of 8 seconds after the Freon Run light comes back 
on. If the condenser fan operation is called for, the 
condenser fan starting load will occur as the Freon Pack 
switch is turned back on. 


If the temperature selected on the Cabin or Flight Deck 
automatic temperature control Is not maintained or if a 
system fails to respond to a change in temperature selec¬ 
tion when in AUTO, proceed as follows: 

Temperature Control Selector . . , Manual 

Temperature Indicator Selector . . . Duct 

Duct Temp. Selector . . . Inlet Duct 

Toggle MAN HOT or MAN COLD as necessary. 

Monitor Inlet Duct temperature to prevent too great a 
temperature change. 

Caution must be observed when operating the system in 
Manual as the cool air mod valve and the sequencing de¬ 
vice are operating in parallel so temperature changes 
may occur at double the normal rate. 

Proper operation of the cool mod valve can be verified by 
selecting EVAP AIR IN and watching for a temperature 
change as a manual selection is made. 

Temperature difference between EVAP AIR IN and INLET 
DUCT position represents the amount of temperature change 
by the Freon system or electric heaters, whichever is on. 

RECIRC FAN USE 

Do not use the recirc fan in flight with the cabin 
pressurized under the following conditions: 

Two pressurization sources in use. 

Freon Selector switch in Cabin Off or Flight Deck Off. 

When maximum cooling is desired while on the ground 
with one Freon i^slem inoperative, the following procedure 
can be used: 

Select Cabin Off or Flight Deck Off as applicable and turn 
recirc fan on. 

If neither Freon system can be used because of an inadequate 
power cart or inoperative Freon system, the recirc fan should 
be used only if it will improve passenger comfort. A running 
recirc fan adds some heat to the air it is moving so continu¬ 
ous recirculation without some Freon cooling while on the 
ground may add to passenger* s discomfort. Under these condi< 
tions the following appropriate procedure should be used: 

Cabin cooler than outside air - Conserve residual cool 
air by leaving the recirculation fan off and keeping the 
cabin and cockpit doors closed as much as practical. 

Cabin warmer than outside air - Keep the cabin and 
cockpit doors and the cockpit windows open to permit 
a maximum exchange of air. Leave the recirculation 
fan off or use only Intermittently, 
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ECIRC FAN INOPERATIVE 

motor overheat or phase unbalance will cause a trip which 
rquircs ground reset. 


ur taxiing with reclrc fan inoperative, use Either or both 
/C as desired. 


weather is warm, the corresponding Freon system should 
7 on to cool the turbocompressor air. 

^CONTROLLABLE INCREASE OF CABIN PRESSURE 


cabin pressure is increasing and attempts to limit it 
ung pressurization controls are not effective, consider 
e following corrective actions. 

urn OFF one air source and monitor cabin pressure, 
his will reduce airflow into the aircraft. 


3 ace the equipment cooling switch to Valve Open. This 
3ens the equipment cooling valve and ports some pres* 
jrization air overboard. 


urn OFF the other air source if cabin pressure continues 
t increase uncontrollably. This stops the remaining 
hrflow into the aircraft. Take all necessary steps for 
ipressurized flight. 

nsurc the aircraft is unpressurixed prior to landing, 
his will prevent a large pressure surge from occurring 
'ter landing and makes it possible for the doors to be 
pened. 
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AIR CONDITIONING 
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CABIN ALTIMETER 

OR DIFFERENTIAL PRESSURE GAUGE IS INOPERATIVE 


1. TO OETERMfNf CABIN ALTITUDE WHEN CABIN DIFFBtENTIAL PRESSUBE IS KNOWN: 

o. Entar chort from loft ot wxitting AIRPLAHE ALTITUDE. 

b. Continue ri^ht to DENSITY lino. 

c. Go down to indicotod difforontiol (PSI) lino. 

d. Go loft to find CABIN existing oltitudo. 

2. TO DETERMINE CABM DIFFERENTIAL PRESSURE WHEN CASK ALTITUDE IS KNOWN: 

a. Enter chart from Uft at axiiting AIRPLANE ALTITUDE. 

b. Cantlnua right to DENSITY lino. 

e. ^ dawn to intertact a lino projaeted to right from tho indicated CABIN oltitudo. 
d. This intersecting point is the existing cobin difforontiol pressure. 
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A. AIR SOURCES AND DISTRIBUTION 

Air conditioning controls are on the left side of the Engi¬ 
neer's upper panel and circuit breakers are on circuit 
breaker panel 

Normally the flight dock and the cabin turbocompressors^ 
which are turbine-driven air compressors supply pressuriz¬ 
ing air to the airplane through their respective air condition¬ 
ing systems. Air to drive the turbines comes from the bleed 
air manifold which Is supplied from the bleed valves of all 
four engines. However, should either turbocompressor mal¬ 
function this same bleed air can be ported through to supply 
the corresponding system, by placing that ALT PRESS 
SOURCE switch to OPEN. 

Normally a maximum of two of the four pressure sources 
will be in use, and the recirculation fan will be off in flight. 
However, if an uncontrolled loss of cabin pressure is en¬ 
countered, at high altitude, all four pressure sources will 
be used. 

The air conditioning provisions consist of two separate but 
similar systems installed side by side in an unpressurized 
area of the fuselage beneath the wing. This compartment, 
known as the “plenum chamber", has ram air openings at 
the front to provide the turbocompressors and other compo¬ 
nents housed there with a needed supply of air. Both sys¬ 
tems normally produce an equal quantity of pressurized and 
temperature conditioned air. The right-hand system normal¬ 
ly supplies its total output to the cabin at the temperature set 
on the panel CABIN TEMP CONTROL selector. Approxi¬ 
mately 15% of total air input goes to the cockpit and is nor¬ 
mally supplied from the left system. The remainder of left 
system air joins the flow from the right system making ap¬ 
proximately 85% of the total flow going to the cabin. If only 
one system is working, it will serve both compartments and 
its flow will be distributed in the above proportions. Temp¬ 
erature of cockpit air is determined by the FLIGHT DECK 
TEMP CONTROL selector setting. Also, flight deck system 
air going into the cabin system is this same temperature. 

So, the cabin system will adjust itself until the mixture be¬ 
comes the temperature required for the cabin. 

Conditioned air passes from distribution ducting directly into 
the compartments through side wall openings and from in¬ 
dividual adjustable face vent outlets for each passenger and 
crew member. However, most flight deck air enters through 
a wall louver above the compartment door. Cargo compart¬ 
ments are sealed to meet fire suppression requirements, 
so their ventilation is held to a minimum. But, a pressure 
equllization port and a rapid decompression blowout panel 
are above each cargo compartment access door. 

A ground air conditioning truck connection is provided, but 
the aircraft system is designed to be self sufficient if ade¬ 
quate electrical power is connected. 


AIR CONDITIONING - 
SUPPLEMENTAL INFORMATION 


B. PRESSURIZATION CONTROL 

The pressurization system can maintain a sea level cabin 
altitude up to an airplane altitude of 21, 300 feet. At 41, 000 
feet airplane altitude, the cabin will reach 8, 000 feet as the 
differential control within the CABIN PRESSURE CONTROL 
unit governs pressure to 8, 3 + , 1 PSl cabin differential. 

Cabin pressure is regulated by one forward and one aft 
pressure regulator (outflow valve). Should either valve go 
closed, its amber CLOSED light will glow. Pressure reg¬ 
ulator valve outflow poppets are positioned by pneumatic 
signals from the CABIN PRESSURE CONTROL unit on the 
air conditioning panel. A RATE knob on the control unit 
permits varying the rate at which the cabin altitude changes 
to a different selected altitude. Its range is from 50 to 2000 
feet per minute. Should the differential control fail to limit 
cabin differential to the calibrated value during pneumatic 
operation, a pressure relief valve in each of the pressure 
regulators (outflow valves) will position the valve poppet to 
control differential at 8, 5 + . 1 PSI. Also, the valves will 
relieve pneumatically at a negative differential of .36 PSI. 

In the event cabin altitude should reach 10, 000 feet, a red 
HIGH ALT light on the air conditioning panel will glow. Also, 
the landing gear warning horn will sound intermittently until 
silenced by a push-button. If cabin altitude increases to 
13, 000 + 2000 feet, a cabin pressure limit control in each 
pressure regulator (outflow valve) will attempt to prevent a 
further increase by pneumatically positioning the pressure 
regulator valve poppet toward closed. A source of fresh air 
for "auxiliary ventilation" during unpressurized flight is ob¬ 
tainable by moving the RAM AIR SOURCE switch to OPEN, 

Should pneumatic control of pressurization malfunction, each 
pressure regulator contains an electric motor for actuation. 
Two PRESSURE REGULATOR switches on the air conditioning 
control panel are normally in AUTO at which time the actua¬ 
tors are centered for pneumatic operation. Electrical acuta- 
tion of either or both valves is accomplished by "toggling" 
the corresponding switch toward OPEN or CLOSE as desired. 
If during electrical operation cabin pressure differential 
reaches 8.1 + . 1 PSI, a switch in the pressure regulator will 
energize the valve toward open allowing pressure to escape. 
Similarly, if a negative differential of .36 is reached, the 
valve will be energized open to allow outside air to enter the 
cabin. 

C. TEMPERATURE CONTROL IN FLIGHT 

The temperature, desired in the cockpit and cabin should be 
set by positioning the FLIGHT DECK TEMP CONTROL selec¬ 
tor and the CABIN TEMP. CONTROL selector respectively. 
Also, their AUTO-OFF-MAN "selector" switches must be in 
AUTO. 

The temperature of air leaving the turbocompressors or alter¬ 
nate pressurization sources on its way Into the aircraft is 
generally not the temperature required for passenger comfort. 
Therefore, various means of changing air temperature are 

4- provided, 

"^The heat exchanger cool air modulation valve controls 
the ram air flow through the heat exchanger The heat 
exchanger normally provides sufficient cooling in 
cruise flight to keep the cabin and cockpit temperature 
at a satisfactory level. If additional cooling is required, 
the Freon refrigeration system will come on. The 
amount of refrigeration cooling produced is governed 
by the volume of Freon circulated through the system. 

This is controlled by varying the opening of the back- 

-^pressure valve. 
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TEMPERATURE CONTROU IN FLIGHT 

In order to control cabin temperature in flight, it Is I 

necessary to correctly position the cool air mod 
valve and the freon back pressure valve at all times. 
Determination of which particular valve to move and the 
amount of movement required is a function of the automatic 
temperature control for each system. The cabin and the 
flight deck each have a sensor which "feels" the temperature 
of air leaving the compartment. A temperature control unit 
(black box) compares this temperature with what the TEMP 
CONTROL, selector is set for. If they are not the same, 
this means a temperature change is needed. Power is then 
sent to the sequencing deivce which "delivers" the correct 
(open or close) "change signal", in the form of actuating 
power, to the valve which needs to move to produce the 
temperature change. When a valve moves it sends "feed¬ 
back" signals to the temperature control. This, along with 
the effect of temperature change on the compartment sensor, 
finally removes (nulls out) the original change signal and thus 
the temperature control becomes "satisfied" (no further 
temperature change or valve movement are needed at this 
time). In this manner, the selected temperature is auto¬ 
matically obtained and controlled. 


In the event of malfunctioning in AUTO position of the TEMP 
CONTROL "selector" switch, it can be moved to MAN 
position and the MAN HOT - MAN COLD switch "toggled" . 
as necessary to obtain desired temperature. In manual 
control the operator provides the temperature intelligence by 
switch position. This in turn drives the sequencing device 
which delivers hot - cold signals to move the Freon back 
pressure valve much the same as in AUTO, Howeveri 
the cool air mod valve Is driven direct to assure some 
temperature control in case automatic malfunctioning 
was caused by sequencing device failure. 

Should a system become incapable of maintaining the selected 
temperature due to a FREON FAIL light on, or some compo¬ 
nent malfunction, the FREON PACK "selector" switch can be 
moved from BOTH ON to FLIGHT DECK OFF or CABIN OFF 
as applicable. This wlH position valves to port all air 
through the system whose components remain operative. 

That system TEMP, CONTROL setting will now govern air 
temperature to both compartments and the automatic function 
of the other temperature control is now deactivated, I 

TEMPERATURE CONTROL OH GROUND 

With turbocompresBors off on the ground, air movement is 
by means of one recirculating fan which serves the flight deck 
and the cabin. Separate automatic temperature control for 
each compartment is achieved by modulating the respective 
Freon back pressure valve for refrigeration or by energizing 
one or more of the seven electric heaters in that system, 
Recirculated air Is picked pp from the belly through a recirc¬ 
ulation valve aft of the front cargo compartment. After 
passing through the "conditioning" system, the air enters the 
cabin and flight deck through the normal distribution system. 
Cabin air finally passes beneath the floor through wall 
louvers under passenger chairs and is again picked up by the 
recirculating fan. 
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A. SHOULDER HARNESS 

The shoulder harness is designed to give freedom of move^ 
ment during normal operating conditions while automatically 
locking the harness during an abrupt deceleration r The 
inertia reel is adjusted to lock at 2 to 3 G's abrupt 
deceleration. 

Inertia type reels are installed on the captain, first officer 
and engineer seats. The release button is located on the 
inboard side of the captain and first officer's Seat and 
on the left side of the engineer's seat. 

To check the inertia reel, grasp the shoulder harness 
straps and jerk them forward. This will lock the reel 
and prevent further forward movement but the reel will 
continue to take up any slack in the straps. 

To release the lock, relax pressure on the straps and 
press the release button. The lock will not release 
unless the straps are relaxed. Regardless of the harness 
condition {locked or free) releasing the harness from the 
seat buckle will allow the shoulder harness to retract into 
the seat back. The harness may be released separately 
by pressing forward on metal tabs located at the top 
of the buckle. 

B. EVACUATION SLIDES 
To operate: 

1. Open cabin door and push out to the locked position. 

2- Drop panel to floor. Slide will eject over door sill and 
inflate automatically. 

NOTE 

There are two manual backup systems installed 
on the slide unit in case of malfunction: 


One rope is located at each cockpit sliding window. These 
ropes are secured aft of each pilot console. A red hook 
is provided above the sliding panel through which the 
rope must be placed when deployed. 

One additional loose rope is stowed in the forward emt 
closet. 

D. EMERGENCY EXIT LIGHTS 

The Emergency Exit light system includes both the 
Interior Emergency Exit lights and the Exterior Emergency 
lights. The system will provide emergency lighting 
automatically whenever essential DC electrical power has 
been lost on the aircraft. 

Operating power for the lights is normally supplied by the 
Emergency DC bus. If Emergency DC power is not available 
the lights will be powered by self-contained battery packs 
located in the right hand hat rack. 

Two switches are installed for controlling the Emergency 
lights, one in the cabin at the forward hostess jump seat 
and one located on the pilots overhead panel. The 
Emergency light switch located at the forward hostess 
jump seat will turn on all Emergency lights, including the 
cockpit emergency light, regardless of the position of 
the pilots overhead switch or the position of the aircraft 
battery switch. The Emergency light switch on the pilots 
overhead panel controls the operating modes of the system. 

1. COCKPIT SWITCH POSITIONS 

a. ON 

When turned ON all Emergency lights will come on and 
receive power from the Emergency DC bus or from the 
battery packs. 


a. If the slide fails to eject over the door sill after 
dropping panel to floor, pull the manual slide ejector 
atrap. The strap is located next to the hinge of the 
^iide panel. 

b. If the slide ejects over the door sill but fails to 
inflate, pull the slide inflation strap, located on 
slide girt. 

If slide was inadvertently dropped before opening the door, 
open door and push slide container out. 

If the slide will not inflate, or deflates, it may still be 
used by positioning able-bodied persons at the bottom to 
hold slide extended using hand holds provided on the slide. 


b. OFF 

When turned OFF the switch is positioned so that all 
Emergency lights will come on automatically with a 
loss of essential DC power. The lights will be powered 
by the Emergency DC bus or the battery packs. 

c. SHUTDOWN 

This position will prevent activation of the Emergency 
lights when all electrical power is removed from the 
aircraft. Control power for the lights is supplied by 
the Emergency DC bus. For this reason Emergency 
DC power must be available prior to placing the cockpit 
control switch to the SHUTDOWN position. 

E. PORTABLE MEGAPHONE 


C. ESCAPE ROPES 

Escape ropes are attached and stowed at both emergency 
wing exits. To use, remove the window exit and pull 
the rope out to Its fullest extent. Throw the rope over 
the leading edge of the wing. 

Some aircraft have a longer rope. The extra length 
extends down the window frame and into a storage box 
below the window. The rope is exposed only after the 
window exit has been removed. The longer rope can 
be extended over either the trailing edge or leading edge 
of the wing. 


A self-contained, battery powered megaphone is installed 
on the shelf above the aft coat compartment. 

To operate, squeeze the trigger located on the handle 
and speak normally into the mouthpiece. A volume 
control knob, on the back of the unit, may require adjust¬ 
ment to provide the desired voice amplification. 

To prevent damage of the volume control stops, do not force 
the knob against the end of its travel in either direction. 

With the volume control knob set at 1:00 o'clock position, 
output should be sufficient to be heard throughout the 
airplane. 
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FIRSJ AID KIT 

Ope fifst aid kit is stowed in a small compartment above the 
aft cabin attendant's aisle seat. 

CRASH AXE 

A crash axe is stowed on the forward side of the cockpit to 
cabin door. 

SEAT CUSHIONS 

The passengers seat cushions afe approved flotation equip¬ 
ment. Pull cushion to remove from seat. Instruct passen¬ 
gers to hold cushion against chest and place hands around 
cushion and through straps and rest chin on top of cushion. 

OXYGEN SUPPLY 

Three oxygen cylinders, are mounted on the left side of the 
cockpit aft of the captaiq's side console. The forward 
cylinder is used for the flight crew oxygen system and 
the aft two cylinders are used for the passenger oxygen 
system. Provisions are incorporated for installing a fourth 
cylinder which would be used to supplement the flight crew 
system. 

An interconnect valve is installed in the system which permits 
tile flight crew members to obtain oxygen from the passenger 
oxygen cylinders, 

CAUTION 

When the Interconnect valve is opened, the pressures 
will equalize between the passenger bottles and the 
crew bottle. After the pressures have stabilized, 
as indicated by the bottle pressure gauges, be 
certain that the valve is then CLtOSED as the crew 
oxygen supply could become depleted if this valve 
were left in the OPEN position and passenger oxygen 
was being used. 

SMOKE GOGGLES 

Smoke goggles are provided at all crew member stations. 

The goggles utilize an amber lens to improve visibility in 
smoke conditions and are designed to be worn with the 
individual crew supplemental oxygen masks. 

Two small plastic tubes connected to the goggles, provide an 
air passage between the supplemental mask and goggles. 
These tubes are long enough to extend inside the supplemental 
mask when it is in place. 

To use these goggles, proceed as follows: 

Don the supplemental mask. 

Put on smoke goggles and secure with the elastic headband. 

Tip upper portion of the oxygen mask (nose cone) away 
from the face momentarily to allow goggle air tubes to 
assume the proper position beside the nose. 


CAUTION 

Extended use of continuous oxygen flow will 
rapidly deplete the oxygen supply. 

PASSENGER OXYGEN SYSTEM 
Automatic operation: 

Two automatic opening, pressure reducing, continuous flow 
regulators are mounted adjacent to the passenger oxygen 
cylinders. The high pressure outlet line from each of the 
passenger oxygen cylinders is connected to its respective 
auto regulator. The cylinder outlet lines are also connected 
together so that in the event one auto regulator malfunctions, 
the other regulator will control the supply of oxygen to the 
passengers. 

The auto regulators are designed to open automatically and 
release oxygen into the lines when the cabin altitude exceeds 
14, 500 (+ 1, 000) feet. At that time they will supply sufficient 
oxygen for the 14, 500 foot level and the regulators will 
allow increasing flows for higher altitudes. Upon descent, 
after the valves have opened automatically, the regulators 
will supply oxygen appropriate for the various altitudes 
until the cabin reaches approximately the 8, 000 foot level. 

At approximately B, 000 feet the regulators will close, 
stopping oxygen flow completely. 

Manual Operation: 

A manual override lever is provided on each auto regulator 
and is normally positioned att (horizontally). Raising one or 
both of the manual levers to the vertical position will cause 
the regulator to release oxygen to the lines. 

The manual lever will supply the equivalent of the oxygen flow 
required at 20, 000 feet (approx, 3 LPM) at any altitude 
BEL.OW 20, 000 feet. ABOVE 20, 000 feet the regulator again 
takes control and will increase the flow as necessary for the 
higher altitudes. 

Mask Stowage Box: 

The mask stowage box contains from one to three masks 
depending on its location. Three masks are available 
above each section of seats. In the coach section, pass¬ 
engers with lap children must be seated on the right aide 
to ensure an oxygen mask is available to the infant. Two 
masks are stowed in the box at each lavatory and galley. 

One mask is stowed in the first class aisle stowage boxes . 
When oxygen is released, oxygen pressure actuates a 
pneumatic latch, which releases the stowage box door 
permitting the masks to fall within easy reach of the 
passengers. The stowage box door may also be released 
by manually operating the pneumatic latch. Releasing 
the door manually will not supply oxygen unless the 
oxygen system has been activated. When at a safe 
altitude, the pneumatic latch can be manually released 
in the event some of the panels did not drop out when 
the system was activated. 


Reposition mask over nose and mouth making certain 
plastic tubes extend inside the mask. 

Should it be necessary to clear the goggles (contaminated air 
or fogging), the oxygen regulator emergency valve may be 
used to provide continuous flow as required. 
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K. PASSENGER OXYGEN SYSTEM 

Plastic tubes connect the passenger face masks to a rotary 
valve. When a mask is puUed down* it opens the rotary 
valve and permits oxygen to flow to that mask. 

Passenger Oxygen Masks: 

Each assembly consists of a cup shaped face mask with an 
elastic head band* an exhalation valve* a compensated 
safety and dilution inhalation valve* a plastic reservoir 
bag and connecting plastic tubing. The compensated 
safety and dilution valve automatically allows cabin air 
to be inhaled along with oxygen. The exhalation valve 
opens directly to cabin air during the time of exhalation. 

A picture is printed on each side of the reservoir bag 
to show the correct manner of placing the mask over 
the user^s mouth and nose. 

L. CREW PORTABLE OXYGEN 

A portable oxygen bottle is located on the bulkhead to 
the right of cockpit door. To use, remove bottle from 
quick disconnect mount and don mask. 

a. Open Shutoff Valve 

The gauge indicates the pressure of the oxygen in the 
bottle and the amount of oxygen available for breathing. 
The bottle has an approximate duration of 14 minutes. 

b. A shoulder strap is provided to facilitate carrying 
bottle throughout aircraft. 

M. PASSENGER PORTABLE OXYGEN 

Five portable oxygen bottles are located in the passenger 
cabin. The bottles are equipped with a pressure gauge* 
on/off valve, and two outlet connections. The low outlet 
on the low aide of the gauge, provides a two (2) litre per 
minute flow for 146 minutes. The high outlet* marked 
with a red tape and located on the high side of the gauge, 
provides a four (4) litre per minute constant flow for 73 
minutes. 

One canvas bag* located near each bottle* contains 
three disposable oral nasal masks and a wrench. The 
wrench will assist, if necessary in opening bottle valve. 

To operate the bottle: 

a. Turn yellow knob left to on position. 

b. Insert mask fitting forcibly into appropriate outlet, 
and turn right to lock. 

c. Check for flow. 

d. Strap mask on passenger. 

e. Start changing bottles at 500 psi. 


). 


N. EVACUATION SIGNAL 

The Evacuation Signal Alarm Panel is an additional moans of 
alerting the entire crew for an evacuation. There are three 
panels in the airplane; one on the captain's overhead panel* 
one at the forward and one at the aft cabin attendant stations. 

The panels contain a flashing red light* high frequency pul¬ 
sating horn signal* a guarded command switch and a horn 
shutoff switch. Turning any command switch on activates 
the flashing red lights and pulsating horn signals at all 
panels. This notifies all crew members that an evacuation 
has been started. The system is activated as long as any 
command switch in the aircraft is **ON. " Pushing the horn 
shutoff button silences the horn only at that paneL 

All flashing lights will remain ON as long as any command 
switch is in the ^'ON*^ position, 

O, ESCAPE SLIDE EMERGENCY LIGHTS 

Emergency lights are installed on all aircraft doors 
which will illuminate a deployed escape slide. 

Each light is a completely independent system. Each 
light contains its own individual battery, which is 
automatically activated whenever the escape slide panel 
is dropped to the floor. This is accomplished by 
pulling a plug out of a socket fitting located inside the 
slide housing. It takes approximately five (5) seconds 
for the light to attain full brightness. 

The installation does not require a crew member 
preflight. 
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ADDITIONAL PROCEDUtiES . 10.01.01 

Engine Bleed Valve Closed Lights On 10,01.01 

High Diict Pressure Light On 10.01.01 

Engine Bleed Valve Malfunctions 10.01*01 

Verification of Isolation 10. 01. 01 

Failure to Isolate 10. 01. 01 

Manual Open Position of Isolation Switches 10,01.01 

Malfunct Light On with Engine Anti-Ice On 10* Ol! 01 

Apr-1-71 

Malfunct Light On With Engine Anti-Icing Off 10* 01* 02 
Wing Anti-Ice Valve Closed Light On 10. 01. 02 

Wing Anti-Ice Valve Hung Open 10*01, 02 

Use of Wing Anti-Ice After Wing Isolation 10,01.02 

Leading Edge it Duct Space Temperature Light On 
In Flight 10.01.02 

Failure of Anti-Fog Heat tO. 01.02 

Aircraft Dispatched With Cracked Windshield 
or Bubbles Between Layers 10.01,02 

Apr-l-Tl 

Cycling of Windshield Rain Clear Valve 10* 01. 03 

Improvement of Rain Clear Operation 10.01.03 

Use of Rain Repellent With Rain Clear 10. 01* 03 

Pitot Static or Scat Indicator Light Failure 
In Flight 10*01.03 

Apr-1-71 

DE-ICING AND ANTI-ICING SUMMARY - 

ILLUSTRATIONS. *-10.02,01 

Engine Bleed Air 10, 02. 01 

Sep-20-66 

Excess Heat and Isolation 10,02*02 

Sep-20-66 

Engine Anti-Ice 10. 02, 03 

Sep-20-66 

W ing Anti -Ice 10* 02* 04 

Sep-20-66 

Windshield Heat 10, 02. 05 

Sep-20-66 

Leading Edge and Duct Space Temp, Rain 
Clear, Scat and Pitot Heat 10.02*06 

Jun-5-68 


ANTMCE 
AND 
BLEED AIR 


SUPPLEMENTAL INFORMATION - -.- - Ip* 04, 01 

General 10,04,01 

Engine Bleed Air 10, 04, 01 

Excess Heat and Isolation 10. 04, 01 

Sep-14-70 

Engine Anti-Icing 10^ 04, 02 

DPR Probe Anti-Icing 10, 04, 02 

Wing Anti-icing 10. 04, 02 

Sep-14-70 

Leading Edge and Duel Space Temperature 10, 04, 03 

Windshield and Window Anti-Fog and Anti-Ice IP, 04. 03 

Rain C3ear 10, 04, 03 

Rain Repellent 10. 04, 03 

Sep-l4-70 

Pilot - Static and Scat Heat 10, 04. 04 

Sep-14-70 


f 4 * 


ANTI-ICE AND BLEED AIR SCHEMATICS 
Bleed Air 

Engine Bleed System Operation 
Excess Heat and Isolation 
Engine Anti-Ice 
Wing Anti-Ice Control 
Windshield Heat 
Window Heat 
Rain Protection Systems 
SCAT, Static and Pitot Heat 


- - 10.03.01 
10, 03,01 
Oct-11-66 

10. 03, 02 
Dec-2-6a 

10, 03.03 
Dec-2-68 

10.03, 04 
Dec-2-6a 

10,03.05 

Dec-2-68 

10.03, 06 
Nov-29-66 

10,03.07 
Nov-29-66 
10. 03,08 
Dec-2-68 

10. 03, 09 
Jan-23-69 
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TRANS WORLD AIRLINES 

CONVAIR 880 

FLIGHT HANDBOOK 


DE-icim; 
AND ANTi'icim:; 
ADDITIONAL PKOCEDUUES 


ENGINE BLEED VALVE CLOSED LIGHTS ON 

One or more engine bleed valve closed lights on in flight is 
normal. However, if the lights indicate one valve staying 
closed continuously, its condition can be checked by closing 
other bleed valves which will force it to open. Caution should 
be observed when conducting this check to prevent any 
adveise effect on cabin pressurization. 

If a bleed valve does not open when the other bleed valves 
arc closed, a logbook writeup should be made. 

B. HIGH DUCT PRESSURE LIGHT ON 


E. FAILURE TO ISOLATE 

If an overheat occurs in any area protected by the isolation 
system and an automatic isolation does not occur, the area 
must be isolated manually. 

1. If a wing area fails to isolate when an overheat occurs: 

a. Place wing isolation switch to off. 

If bleed valve closed lights are on and area is still not 
isolatect, 

b. Place fuselage isolation switch to off. Opposite isolation 
valve should close and isolate the area. 


The red high duct pressure light ON normally indicates that 
a bleed valve is stuck open or is failing to regulate properly. 
Rapid acceleration of the engines when bleed air usage is 
low can cause the red light to come on momentarily. This is 
normal and should not cause concern. 

If the high duct pressure light comes on in flight, accompanied 
by three bleed valve closed lights, turn off the bleed valve 
switch under the light that is out. The high duct pressure 
light should go out and the remaining bleed valves should 
open to supply the bleed air requirements. 


Bleed air requirements are not always heavy enough to 
cause all bleed valves to open. A bleed valve that has a 
high regulated pressure setting may supply all the bleed air 
when bleed air usage is low, but should not be considered to 
be hogging the load unless the following conditions exist. 

i 1. Required thrust cannot be set without exceeding published 
EGT Limits. 


2. Fuselage foils to isolate - Rain Clear On. 

If the fuselage excess heat light does not go out when the 
fuselage isolation switch is placed to off, one or both of the 
isolation valves have failed to close. Determine the faulty 
valve by the following procedure. 

Turn off the turbocompressor and close the bleed valves oo one 
side. If the rain clear airflow stops, the isolation valve oti 
that side is at fault. Continue flight in this configuration. 

If rain clear airflow continues, restore bleed air and 
turbocompressor operation on that side and repeat the procedure 
on the other side. If flight is continued with one wing and ihe 
fuselage isolated, turn recirculation fan on and close electronic 
equipment cooling valve. 

3, Fuselage fails to isolate - Rain Clear Off. 

If the fuselage excess heat light does not go out when the 
fuselage isolation switch is placed to off, place the rain clear 
switch to on and repeat the procedure in E-2. 


C. ENGINE BLEED VALVE MALFUNCTIONS 


2. Maximum EGT spread between engines exceeds 30*C- 

3. AU bleed valves do not open or EGT does not stay within 
limits when the turbocompressors, rain clear and wing 
anti-icing systems are operated simultaneously. 

If any or ail of the above conditions exist, write up the 
malfunctioning valve as hogging the load. 

D. VERIFICATION OF ISOLATION 

An excess heat light on the isolation panel indicates that an 
overheat has energized the isolation relay for the area, 
but does not necessarily mean that all valves have closed 
to isolate bleed air from the area. 

If the area has been Isolated, the excess heat light should go 
out when the isolation switch is placed to off. Other 
indications are usually evident to verify isolation. A wing 
isolation is normally obvious due to the loss of one turbo - 
compressor and the resultant increase in cabin altitude. 

If the turbocompressor on the affected side is not In use, 
the isolation can be verified by turning on wing anti-ice. 

The three wing anti-ice valve closed lights for that side 
should come on if the area has been isolated. A fuselage 
isolation that occurs when rain clear Is not being used is 
easily verified by turning on redn clear. 


F. MANUAL OPEN POSITION OF ISOLATION SWITCHES 

Use of the MAN OPEN position of the isolation switches 
should occur only when it i# imperative that bleed air be madt 
available for some system after an isolation has occurred. 

The fuselage switch can be placed to MAN OPEN to provide 
bleed air for rain clear during approach with some degree of 
safety because of the lower engine power settings in use at this 
tin®. Any time an Isolation switch is operated in MAN OPEN, 
the temperature of the area should be monitored with the 
temperature Indicator on the leading edge and duct space panel. 

The wing isolation switches should not be operated in MAN 
OPEN unless the captain considers the need for bleed air 
critical enough to justify possible overheat damage to the 
wing leading edges and adjacent structural members, 

MALFUNCT LIGHT ON WITH ENGINE ANTMCE ON 

A malfunct light on with engine anti-icing on and the engines 
at idle is normal. If the engine RPM is above 75%, either 
the engine inlet or the nose cowl valve has failed to open. 
Failure of the nose cowl valve can be identified by a visual 
inspection of the nose cowl if icing conditions exist. 

Failure of the engine Inlet valve can usually be verified 
by the absence of an oil temperature increase after engine 
anti-icing is turned on. 

If the valves appear to be open but the malfunct light remains 
on, the pressure switch is probably stuck in its low pressure 
position. Continue normal operation of the engine and enter 
the malfunction in the aircraft logbook. 


AprM-71 


10 . 01.01 


TRANS WORLD AIRUNES 


CONVAIR 880 


Nl> ANTI ICINti 

DIHTfONAL 


FLIGHT HANDBOOK 


MALFUNCT LIGHT ON WITH ENGINE ANTI-ICE ON 

If one or both valves are actually malfunctioning and anti- 
icing is- not available to a part of the engine, operation 
in icing conditions should be avoided whenever possible. 

MALFUNCT LIGHT ON WITH ENGINE ANTI-ICING OFF 

Failure of the engine inlet anti-ice valve to close when 
anti-icing is turned off, or a pressure switch stuck in 
the high pressure position, are the only malfunctions that 
will cause the malfuncl light to come on when the engine 
anti-ice is turned off. 


3 Leave the isolation switch in AUTO until the wing is cleared 
of ice, then place switch back to OFF. Cycle switch 
between OFF and AUTO as necessary to keep wing cleared 
of ice. 

4. If a hot spot is located with the selector, the temperature 
should be monitored and isolation switch placed from 
AUTO to OFF if it becomes excessive. This will not 
normally occur before the wing is cleared of ice. 

The turbocompressor on the affected side must be turned 
off to prevent cabin pressure surges. 

L. LEADING EDGE & DUCT SPACE TEMPERATURE LIGHT ON IN FLIGHT 


if a definite oil temperature drop is noted after engine 
anti'icing is turned off. the light is probably due to a 
malfunctioning pressure switch. 

If the sil temperature does not drop, the engine inlet anti¬ 
ice valve has remained open. Extreme caution should 
be observed as the engine front frame can be damaged by 
overheat. 


Use the temperature selector to locate the hot spot. 

1. If the hot spot is located at one of the first six positions (1 thru 
6) and wing anti-icing is in use: 

a. Turn wing anti-icing off, if not required. 

If light goes out, leave wing anti-icing off. 


If ram air temperature is below +15'’C. the engine can be 
operated continuously with the valve open. 


If wing anti-icing is not on or light remains on with wing 
anti-icing off: 


When ram air temperature is above +15"C, and the engine 
inlet anti - ice valve is stuck open, do not operate the 
engine for more than 5 minutes at any power setting above 
idle and for more than 20 minutes at idle. If these condi¬ 
tions cannot be met,, consider shutting down the engine. 

1. WING ANTI-ICE VALVE CLOSED LIGHT ON 

A wing anti-ice valve closed light on with the wing anti-ice 
switch on indicates the respective valve is closed. If the 
temperature indicated by the leading edge temperature 
indicator is below 267'F, the valve should be open. The 
following procedure can be used to determine the nature 
of the malfunction. 

1. Pull the correct (left or right) WING SKIN TEMP 

OVERHEAT circuit breaker B-5. If the valve opens, the 
problem is in the overheat circuit, if the valve does not 
open, the anti-ice valve is bad. In either case, the 
proper logbook writeup should be made. 

J. WING ANTI-ICE VALVE HUNG OPEN 

A wing anti-ice valve hung open when the switch is off 
will probably be li.dicated by an excess heat light on the 
leading edge and duct space panel. A high temperature 
will be indicated on the gauge when selected to the 
proper skin patch sensor. 

If repeated operation of the wing anti-ice switch does not 
cause the valve to close, the wing should be manually 
isolated to protect the leading edge against overheat damage 

K. USE OF WING ANTI-ICE AFTER WING ISOLATION 

If wing anti-ice is required after a wing has been Isolated, 
the following procedure is recommended. 

1. Place wing isolation back to AUTO 

2 Locate the hot spot with the leading edge and duct space 
temperature Indicator and selector, if possible. 


a. Manually isolate the wing. 

Turbocompressor on that side should be turned off. Place 
equipment cooling switch to FAN ON or turn on an alternate 
pressure source. 

3. If the hot spot is located at a duct space position (7 - 11 or 
or 14 - 18) 

a. Manually isolate the wing. 

Correct for pressurization loss. 

4. If the hot spot is at a fuselage position (12 or 13). 

a. If rain clear is on: 

Turn rain clear off as soon as practical. 

b. If rain clear is off. 

Manually isolate the fuselage. Check the floor above the 
electronics and forward cargo compartment for hot spots 
which would indicate a fire in the area. 

M. FAILURE OF ANTI-FOG HEAT 

Anti-ice heat can be substituted for anti-fog heat on the three 
forward panels provided the windshield heat limitations In 
chapter 01 of this manual are observed. 'Temperature of the 
windshields is maintained at the same level with the switches 
in either position. 

N. AIRCRAFT DISPATCHED WITH CRACKED WINDSHIELD OR BUBBLES 

between layers 

Maintenance may release an aircraft for flight with a crack 
in the non structural outer glass layer or bubbles between 
the layers if the following conditions are met. 

1. Captain determines cracks or bubbles do not restrict visibility 

2. Cracks are confined to outer layer only and inner structural 
layers are sound. 

3. Windshield heating requirements as specified in the 
inoperative equipment list are met. 
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O. CYCLING OF WINDSHIELD RAIN CLEAR VALVE 

ir rain clear shuts off or cycles on and off during normal 
low power descent or approach, the following procedure is 
recommended. 

1. Foil circuit breaker B-5 placarded RAIN CLEAR OVERHEAT 
CONTROL. 

2. Use rain clear only when needed. 

3. Reset breaker for go-around or after landing. 

If rain clear shuts off or cycles slowly enough to be 
ineffective during normal use on takeoff, the above 
procedure can be used. Reset the circuit breaker when 
rain clear is no longer needed. 

R- IMPROVEMENT OF RAIN CLEAR OPERATION 

The foilowing actions will aid in improving the effectiveness 
of rain clear for Landing. 

1. Turn rain clear on near the outer marker to clear the 
ducting of possible water. 

2. Depressurize the cabin at a slightly higher altitude than 
normal and turn the last turbocompressor off sooner 
than normal, 

3. Turn wing and engine anti-ice off. before touchdown. 

' 4. Reduce engine power with minimum abruptness for least 

disturbance of bleed air flow. 

Q. USE OF RAIN REPELLENT WITH RAIN CLEAR 

If rain repellent is used in conjunction with rain clear, the 
following procedure Is recommended. 

1. Tuin rain clear on early to clear ducting, then turn off. 

2. Apply rain repellent to both windshields. 

3. Turn rain clear on. if desired. 

R. PITOT STATIC OB SCAT INDICATOR LIGHT FAILURE IN FLIGHT 

Cycling of static heat indicator lights In flight is normal. 

If a pitot or Scat indicator light goes out in flight, leave 
switches on as each switch controls more than one system. 

Also, the control circuit for the light may be the only part 
that is at fault and heat may still be available to the unit. 

Monitor airspeed indicator carefully if pitot heat indicator 
light is inoperative. 
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DE-ICING AND ANTI-ICING 
SUPPLEMENTAL INFORMATION 


A, GENERAL 

De-icing, anti-icing and rain clearing provisions for the 
entire aircraft are as follows^ 

Engine Compressor Inlet - Bleed Air Anti-Iced 
Engine Nose Cowl (Duct Lip) - Bleed Air Anti-Iced 
Engine EPR Probe - Bleed Air Anti-Iced 
Wing Leading Edge - Bleed Air Anti-Iced 
Windshields (Two Main) - Rain Cleared by Engine Bleed Air 
Cockpit Glass Panels (All) - Electrically (conductive panel) 
Anti-Fogged 

Windshields (Three Forward) - Electrically (conductive 
panel) Anti-Iced 

Pitot Probes, Static Ports and Scat Lift Transducer - 
Electrically Heated 


The high duct pressure red light located above the bleed 
valve closed lights indicates that the pressure in the mani¬ 
fold is in excess of 55 psi. This normally indicates that one 
bleed valve is not regulating at the proper pressure. The 
other three bleed valve closed lights will be on and the closed 
light for the malfunctioning valve will be ouU 

Placing the control switch for the bad'valve to CLOSE should 
cause it to close and the remaining valves to open. The red 
light should go out as duct pressure returns to nornml. 

The bleed valves are also a part of the isolation system 
which permits isolating bleed air from certain sections of 
the ducting so bleed valves are also affected by the two wing 
isolation switches. The wing isolation switches must be in 
AUTO or MAN OPEN for the bleed valves to be opened. 


Cockpit panel anti-fog will be on continuously for glass bird¬ 
proofing. Other systems will be turned on when required. 
Wing anti-ice is not used on the ground. 

The potential danger of overheating structure from anti-icing 
air or leaking bleed air was recognized and various preventa¬ 
tive measures taken. Certain critical areas are monitored 
by temperature sensors having warning light indication and 
by a temperature indicator through a selector. Some of these 
sensors, in the wing leading edge, also automatically cycle 
the anti-ice valves which supply bleed air to their area. Con¬ 
tinuous loop detectors along bleed air ducts will upon sensing 
an overheat isolate the area by automatically stopping bleed 
air flow to it. EXCESS HEAT lights for these systems and 
CLOSED lights for most air valves provide operating infor¬ 
mation. 

All control switches, lights, etc., for these systems are on 
the pilots* overhead panel. 

Since most of these systems are dependent upon bleed air and 
since bleed valves operate as part of the excess heat and 
isolation system covered in this chapter, the bleed air sys¬ 
tem will be covered in its entirety within this chapter, 

ENGINE BLEED AIR 

The engine bleed air system consists of a modulating butter¬ 
fly type bleed valve on each engine, two fuselage isolation 
valves and a bleed air manifold that extends from one out¬ 
board engine to the other, connecting all bleed valves. Most 
systems using bleed air are supplied from the manifold, 
although a few items such as engine inlet anti-icing fuel 
heat and accessory cooling are supplied directly from the 
engine diffuser case without passing through the bleed valve. 

The bleed valves are electrically signalled and pneumatically 
actuated. They also act as pressure regulators to maintain 
a manifold pressure no greater than 40 psi. The bleed 
valves will open any time the solenoid is electrically ener¬ 
gized, the bleed air pressure is higher on the engine side 
than the manifold side, and there is a demand for air. They 
serve to act as check valves as they will close if manifold 
pressure exceeds engine bleed pressure. Removal of elec¬ 
trical power will cause the valves to close under any 
condition. 

Each bleed valve is equipped with a position switch which 
turns on a "valve closed" light on the overhead panel when 
the valve is closed. The position switch is armed any time 
the essential DC bus is powered and Is independent of the 
bleed valve control switch. 


The bleed valves are powered by 28 volts DC with the 
Emergency DC bus supplying the left side and the Essential 
DC bus supplying the right side. 

The fuselage isolation valves are also electrically signalled, 
pneumatically actuated butterfly valves. They will open any 
time the solenoid is energized and air pressure is available 
to either side of the valve. They are controlled by both the 
wing isolation switches and the fuselage isolation switch, 
with the fuselage switch having priority. 

The fuselage isolation valves are located just Inboard of the 
fuselage skin so all bleed air can be isolated from the fuse¬ 
lage area if a leak should develop in the ducting within the 
fuselage. There are no lights to indicate the position of the 
fuselage Isolation valves so other indications must be used 
to verify their position, 

C. EXCESS HEAT AND ISOLATION 

The excess heat and isolation s ystem is designed to protect 
aircraft structure against overheat damage if a leak should 
occur in the bleed air ducting. The continuous loop over¬ 
heat detectors are mounted close to the ducting and monitors 
the areas within the wings, into each engine pylon and along 
the rain clear duct up to the base of the windshields. A 
separate loop is provided for each wing and one for the 
fuselage area. 

The system has three isolation switches, three red indicator 
lights and a test switch located on the overhead panel. All 
switches are normally carried in AUTO which permits auto¬ 
matic isolation of a wing area or fuselage area if an overheat 
occurs, OFF position of each switch removes power from 
the valves, causing them to close and isolate the area. This 
is normally referred to as Manual Isolation, MAN OPEN posi¬ 
tion of the switches bypasses the automatic function and causes 
the valves to remain oper^ regardless of the temperature of 
the loop detector. 

An overheated loop detector causes the associated valves to 
close and the excess heat light to come on. The loop will 
cool when the valves are closed but the light will remain 
on and the valves will remain closed until the isolation switch 
is moved from AUTO to OFF, The valves will reopen when 
the switch is placed back to AUTO but would be reclosed if 
the leak still existed. 

An automatic Isolation cannot occur while the isolation switches 
are in the MAN OPEN but a warping would still be provided 
by the excess heat light on the isolation panel. 

Any isolation switch in OFF prevents starting engines 1 and 2 
with start cart air since any isolation switch in OFF closes at 
least one isolation valve. 
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EXCESS HEAT AND ISOLATION (CONT’D* ) 

The test switch on the excess heat and isolation panel pro¬ 
vides a means for testing the operation of the system. The 
test circuit is deactivated while in flight by a ground safety 
relay since testing causes all bleed and isolation valves to 
close and would cause the loss of all pressurizing air 
sources until the isolation switches were cycled to OFF and 
back to AUTO or MAN OPEN. 

When the switch is placed to TEST, a test relay is energized. 
This grounds all continuous loops to check their continuity 
and causes the controller to close all bleed and isolation 
valves. The red excess heat lights also come on. Failure of 
any area to isolate or any excess heat light to come on pre¬ 
vents the aircraft from being dispatched until the problem 
has been corrected. The excess heat and isolation is nor¬ 
mally tested immediately after all engines are started. The 
proper procedure for testing the system can be found in 
section 02.19 of this handbook. 

ENGINE ANTMCINQ 

Engine bleed air is used to provide anti-icing heat to the 
leading edge of the cowling and the front section of the 
engine. Engine anti-icing is used on the ground as well as 
in flight. Icing of the compressor inlet is possible on the 
ground when the temperature is above freezing if visible 
moisture is present because of the temperature drop at this 
point when the engine Is operated at high power. 

The leading edge of the cowling, commonly called the nose 
cowl, is anti-iced with bleed air from the manifold. The 
EPR probe is also anti-iced with air from the manifold. 

EPR probe anti-icing is continuous any time the manifold 
is pressurized as there is no shutoff valve in the line. The 
engine inlet is anti-iced with air from the diffuser 
section of the respective engine. 

All engine anti-ice valves are electrically signalled, pneu¬ 
matically actuated butterfly valves. The nose cowl valves 
are powered by DC voltage and the engine inlet valves are 
powered by AC voltage. 

Each engine inlet system also contains a temperature sensi¬ 
tive valve in series with the control valve and is known as 
the CDT (compressor discharge temperature) valve. It is 
open at low temperatures and modulates toward closed as 
the temperature of the air increases at the higher engine 
thrust setting. It never fully closes but allows sufficient 
air to pass for satisfactory anti-icing without danger of 
overheating the magnesium front frame of the engine. 

Each engine anti-ice system is equipped with a Malfunct. 
light located above the control switch on the overhead paneL 
The light will indicate malfunctions of both anti-ice valves. 

The following malfunctions are indicated by the Malfunct. 
light: 

Nose cowl valve failed to open. 

Engine inlet valve failed to open. 

Engine inlet valve failed to close. 


The Malfunct, light will normally be on with the engine at 
idle and engine anti-ice on because the operation of the inlet 
valve is monitored by a pressure switch sensing pressure 
between the inlet valve and the C. D, T. valve. Without the 
added restriction of the C. D. T. valve, air pressure at the 
pressure switch is low causing the light to remain on until 
the engine is accelerated. Proper operation of the C, D, T, 
valve is indicated if the light goes out before engine RPM 
reaches 75%. Refer to the 01 section of this chapter for 
operating instructions if the inlet valve remains open with 
the anti-ice switch off and ram air temperature is above 
15* C. 

Oil lines to and from the front bearing of the engine pass 
through the number five strut of the front frame. Anti-icing 
bleed air also passes through this area and causes heating of 
the engine oil any time engine anti-icing is on. This tempera¬ 
ture rise will occur at a rate of approximately one degree per 
minute with a maximum rise of about ten degrees. This 
temperature rise can be used as an additional indication of 
anti-icing air reaching the front frame. 

The engine inlet valve and the Malfunct. light arc both armed 
by a relay for each engine. If the relay fails to operate when 
anti-icing Is turned on, the inlet valve will not open and the 
Malfunct. light will be inoperative. Proper operation of the 
relay is indicated by a flash of the Malfunct. light as engine 
anti-icing is turned on. If the light falls to come on momen¬ 
tarily when the anti-ice switch is turned on, the front frame 
will get no heat but the Malfunct light will not indicate the 
problem. 

A blue Anti-Ice On light is located on the wing anti-ice panel 
and will be illuminated when any engine anti-ice switch or the 
wing anti-ice switch is on. It indicates switch position only. 


Anti-icing air is available to the EPR probe any time the mani¬ 
fold is pressurized. Airflow is continuous since there is no 
shutoff valve in the line. If the aircraft is operated in icing 
conditions with a wing isolated, the EPR probe could ice over 
and cause a rapid and erroneous rise In EPR indication on 
the affected engines. 

F. WING ANTMCING 

Wing leading edges are anti-iced by hot bleed air that is 
directed through channels between the two layers of the 
leading edge skin. Air is supplied through pressure regulat¬ 
ing valves from the wing manifold. These valves arc elec¬ 
trically signalled and pneumatically actuated. The six 
valves are controlled by a single wing anti-ice switch* The 
blue Anti-Ice On light illuminates any time this switch is on. 

Each wing anti-ice valve contains a position switch to monitor 
valve position. The lights will be on if the wing anti-ice 
switch is on and the valves are closed. No indication will 
be given if a valve remains open when the switch is turned 
off. The lights are placarded to correspond to the position of 
the valves they are monitoring. 


i A temperature monitoring system is provided to further aid 
in detecting system malfunctions. Six sensors imbedded in 
the leading edge of the wing perform three functions. They 
will provide a temperature indication on a temperature gauge 
on the overhead panel, illuminate an excess heat light on the 
same panel and cycle the wing anti-ice to protect the leading 
edge skin against overheat damage. 


E. EPR PROBE ANTI-ICING 
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WING ANTI-ICING {CONT»D, ) 

Failure of a wing anti-ice valve to modulate properly with 
the switch on or close when the switch is turned off will be 
indicated by a high temperature on the gauge, red excess 
heat light or both. Air flow to that wing can be stopped by 
manually isolating the wing. 

Wing anti-icing can be used in ^|pht any time airframe 
icing is evident or anticipated. ^^^lujgJ^jiotbeiise^y^jjt 
ground except for the purpose of teatingt heBysTem^^ 

LEADING EDGE AND DUCT SPACE TEMPERATURE 

A temperature gauge, an eighteen position selector and an 
excess heat light are located on the overhead paneL The 
selector permits connecting the gauge to each of the eighteen 
sensors. Five sensors are located along the bleed air duct 
in each wing, two along the rain clear duct and six in the 
leading edge skin. Positions one through six of the selector 
switch are connected to the skin patch sensors in the leading 
edge of the wings. Positions seven through eleven and 
fourteen through eighteen are connected to the duct space 
sensors along the bleed air manifold. Positions twelve and 
thirteen are connected to the duct space sensors along the 
rain clear duct. There are no duct space sensors in the 
pylons. 

Duct space sensors, when overheated, turn on the excess 
heat light and provide a temperature indication on the gauge 
if the selector is positioned to that sensor position. The 
light is always in the circuit and is independent of the 
selector switch. 

The skin patch sensors in the leading edge of the wings have 
an additional function of cycling the wing anti-ice valves 
closed to prevent damage to the skin by overheating. 

WINDSHIELD AND WINDOW ANTI-FOG AND ANTI-ICE 


Electrical power can be removed from the sliding and aft 
windows by pulling circuit breakers on circuit breaker 
panel if a power relay should stick closed. Current limiters 
must be removed from the load busses beneath the engineer's 
desk to remove power from the windshields if their power 
relays should stick, 

1. RAIN CLEAR 

Rain clear provides improved visibility by discharging a layer 
of hot air across the windshield at high velocity thereby pre¬ 
venting the rain from reaching the surface. Rain clear air 
is supplied from the bleed air manifold. The rain clear 
valve is an electrically signalled, pneumatically actuated 
butterfly valve, A switch on the valve turns on the Rain 
Clear light on the overhead panel when the valve is open. 

The light is always armed and its operation is not dependent 
upon rain clear switch position. 

Two small hinged ramps located just behind the nozzles at the 
base of the windshield raise to deflect the hot air off the glass 
to protect the windshields against overheat damage when the 
engines are operating at high thrust settings. The ramps are 
raised by bleed air pressure. The ramps will also raise if 
the windshield becomes overheated when bleed air pressure is 
less than normally required to raise the ramps, A tempera¬ 
ture sensor Imbedded in one vinyl layer of the windshield 
causes a valve to be energized in the ramp actuator so that 
the ramp is raised at a lower engine thrust setting. This con¬ 
dition normally occurs during long taxi periods. The ramps 
will retract when the sensor cools. Each windshield contains 
a sensor for ramp control but only the one in the captain's 
panel is used. If it should fail, maintenance personnel can 
connect the sensor in the first officer's panel into the circuiL 

Overheating of the windshield during normal operation is 
prevented by an overheat circuit containing a temperature 
sensor mounted against the glass near the base of the wind¬ 
shield and an overheat switch in the rain clear duct. 


The three forward panels are normally referred to as 
windshields and the four side panels are windows. All 
panels are constructed of three layers of glass and two 
layers of vinyl. The windshields have two layers of con¬ 
ductive coating to provide both anti-fog and anti-ice capa¬ 
bilities. The side windows have a single layer of conductive 
coating and provide anti-fogging only. 

The conductive coating for the anti-fog heat is located 
between the center layer of glass and the inner layer of 
vinyL The anti-ice coating in the windshields is located 
between the outer layer of glass and the outer layer of vinyl. 
Each coating has an imbedded sensor that signals the con¬ 
troller to maintain the desired temperature. Sliding windows 
have disconnect plugs that open the electrical circuits to 
the windows when the windows are opened, 

A separate switch is provided for each of the three wind¬ 
shields. These switches are three position with ANTI-ICE, 
OFF and ANTI-FOG positions. This permits only one type 
of heat to be applied at one time. Two switches control the 
heat to the four windows. One switch controls the power to 
the sliding windows and the other controls the power to the 
aft windows. 

When the RAIN CLEAR switch is turned on, heat is auto¬ 
matically removed from the captain's and first officer's 
windshields. Electric heat remains on the center windshield. 


The duct switch and the relay controlled by the sensor are in 
parallel so both must open simultaneously to cause the rain 
clear valve to close. The valve will reopen when either set 
of contacts close. The valve can be forced to stay open by 
pulling the RAIN CLEAR OVERHEAT CONTROL circuit 
breaker on "B" circuit breaker paneL The circuit breaker 
can be pulled any time the valve cycles closed and rain clear 
air is needed but should be reset as soon as possible to re¬ 
store maximum protection to the windshield. 

J. RAIN REPELLENT 

Rain repellent is a chemically compounded material that, when 
spread over the surface of the windshield, causes the water to 
form into beads and be carried away by the airstream. The 
system normally provides excellent visibility in heavy rainfall. 

The repellent is a liquid carried in a pressurized container 
mounted on the right aft bulkhead of the cockpit. A reservoir 
sight gauge containing a red edged float is mounted directly 
below the container to provide a visual indication when the 
repellent supply in the container is depicted. The float is 
normally hid at the top of the reservoir and is visible when 
the level of the liquid drops below the top of the reservoir. 
Approximately twenty applications of repellent are still avail¬ 
able for use when the float becomes visible. Maintenance 
should be advised to change the container as soon as possible 
after the float becomes visible. 
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Rain repellent works best when rainfall is heavy but has been 
used very successfully In light to moderate rain* It should 
not be used in misty conditions as sufficient moisture may 
not be available to properly spread the material over the 
glass and a cloudy condition of the surface may result. 

Two push button switches for control of the system are 
located on the overhead panel. Electrical power is from the 
essential DC bus. Pressing the switch energizes a solenoid 
valve to discharge the repellent to the windshield. The 
solenoid is equipped with a timing device which permits it to 
remain open only three tenths of a second so a measured 
amount of repellent is applied each time the switch is 
pressed. The switch must be released before a second 
application can be applied. 

Rain repellent should be applied to one windshield at a time. 

A second application may be applied if necessary to maintain 
good visibility. Care should be exercized to prevent dis¬ 
charging the repellent on a dry windshield as visibility would 
be severely restricted until proper cleaning of the windshield 
was possible. 

. PITOT - STATIC AND SCAT HEAT 

The pitot heads, static ports, and the SCAT lift transducer 
are all heated electrically to prevent ice formation. Heating 
power to the left pitot head and the SCAT lift transducer is 
controlled by the pilot's switch and heating power to the 
right pitot head and both sets of static ports is controlled by 
the first officer's switch. 

Power is supplied directly to the units through the switches. 
Blue indicator lights, turned on by current sensing relays, 
provide indication of proper operation of the heater circuits. 
A failure of the current sensing relay can cause the light to 
remain out although current may still be flowing to the 
heating element. 

The static port heating blankets contain two heating elements. 
One is a fifty watt element which receives power continu¬ 
ously when the switch is on* The other is a three hundred 
watt element In series with a thermal switch which will open 
the circuit when the area is heated to the desired operating 
temperature. This causes cycling of the lights. 


Power to the SCAT lift transducer is also controlled by an 
air-ground relay which switches the power from 115 V. AC 
while in flight to 28 V, AC during ground operation. Current 
flow during ground operation is not sufficient to energize the 
current relay and light the indicator light. The SCAT light 
should come on as the aircraft becomes airborne. 

* ♦ 
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Vertical Gyro Malfunctions 
Gyro Flag in HDI 
AbnormEd Horizon Indication 
Compass Fall Flag in FPI 
Compass Deviation Lights On 
Computer Flag in HDI 
Failure of Autopilot to Engage 
All Essential Radio Equipment Inoperative 
All Essential Navigational Radio Equipment 
inoperative (No. 1 VHF Normal) 

All or Several Normal Radio Units Inoperative 
Both Transponder Units Inoperative 
Elec, Equip. Cooling Low Air Flow Light On 
LOC or GS Warning Flag in FPI 
DME Malfunctions 

Main 26V AC Transformer Light ♦ . On (No. 3 
Bus Powered) 

Standby 26V AC Transformer Light . . On 
(Pilot's Essential Bus Powered) 
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11 . 01.01 

11 . 01.01 

ll.OLOl 

11 . 01.01 

11 . 01.01 

11 . 01.01 

11 . 01.01 

11 . 01.01 

11 . 01.01 


SCHEMATICS. 

Autopilot Interlock 

ILS Approach-Dual Flight Directors 

Dual Flight Directors 

Autopilot Coupled ILS Approach 


11 , 01.01 


Autopilot VOR Interception 
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11.01.02 

11.01.02 

11.01.02 

11.01.02 

11.01.02 


Vertical Gyro Signals 
Radio Signals 
Compass Signals 


11.01.02 


Equipment Cooling 


11.01.02 
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Autotransfer System 
Radio Power Distribution 


CONTROLS AND INDICATORS - - - 
Autopilot Controller 

Flight Director Controls 

Cockpit Voice Recorder 

Autopilot Trim Indicator 

Horizon Director Indicator 

Flight Path Indicator 

Switches 

Radar 

PA Controls 

SCAT - Autothrust 

ATC Transponder 

VHF-VOR Control Head 

Audio Selector Box 

ADF Receiver Selcal 

RMI-DME Controls and Indicators 

Compass Controls 

Flags 

Standby Horizon 


- - 11 . 02.01 
11 . 02.01 
Mar-24-66 
11 . 02.02 
Mar-27-69 
11.02.03 
Feb-17-71 
11.02.04 
Mar-27-69 
11.02.05 
Apr-25-66 
11.02.06 
Apr-25-66 
11,02.07 
Jan-8-69 

11.02.08 
May-27-66 
11,02.09 
Nov-27-68 
11 . 02 . 10 
Nov-27-68 
11 . 02 . 11 
Dec-1-72 

11.02. 12 
May-27-66 
11.02. 13 
May-27-66 
11.02. 14 
May-27-66 
11.02. 15 
Nov-27-68 
11.02. 16 
Nov-27-68 
11,02. 17 
Mar-27-69 
11,02. 18 
Jan-8-69 

11.02. 19 
Mar-19-73 


SCAT and Autothrust 


SUPPLEMENTAL INFORMATION 
Autopilot General 
Autopilot Components 


Flight Director 
Vertical Gyros 

Yaw Damper 
SCAT 

Autothrust 

DME 
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C OMMUNICATIONS 
AND NAVIGATION 

.11.03,01 

11.03,01 
Apr-25-66 
11.03. 02 
Aug-8-73 

11.03.03 

Aug-28-69 

11.03.04 

May-27-66 

11,03.05 

Oct-12-66 

11.03.06 

Jan-8-69 

11.03.07 

Jan-27-70 

11.03.08 

Jan-8-69 

11.03.09 
May-27-66 
11.03. 10 
Nov-5-71 

11.03. II 
Oct-8-70 

11.03. 12 
Jan-8-69 

.11,04.01 

11.04.01 

11,04.01 

Jun-25-70 

11.04.02 
Jun-25-70 
11.04.03 
11. 04.03 
Aug-17-70 
11.04.04 
11,04.04 
Aug-18-70 
11.04.05 
11.04.05 
Aug-18-70 
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COMPASS DEVIATION LIGHTS ON 


Trouble in the vertical gyro systems will affect operation of 
the Autopilot system. Weather Radar Antenna, Flight Director 
system and Horizon Indicators. In most cases, malfunction 
of a vertical gyro system will be indicated by appearance of the 
"Gyro" warning flag on the associated horizon director indicator. 

The most rapid method of isolating trouble in the vertical gyro 
systems is to perform a test of the system and observe the 
results on the horizon director indicators. Since the captain's 
indicator can be slaved to the first officer's Indicator, it is 
possible to compare both indicators operating from one vertical 

IF NO. 1 GYRO IS MALFUNCTIONING: 

1. Place HOR GYRO switch to No, 2 position. 

2. Do not use the first officer's command bar. 


1. Crosscheck all compass cards, FPI and opposite RMI should 
agree. 

2. Lights should be on when approximately 6 degrees difference 
exists between RMI cards. 

3. If a compass system appears to be in error (both FPI and 
RMI cards disagree by the same amount), check sync meters 
in both compass controllers for normal operation. Meters 
should oscillate with equal deflection each side of center. 

4. Re-sync compass if abnormal sync meter indication is noted. 

5. If light remains on or system will not sync, check REMOTE 
COMPASS circuit breaker. 

6. If captain's FPI is in error, switch COMPASS SEL to No. 2 
position. 


IF THE NO. 2 GYRO IS MALFUNCTIONING: 


COMPUTER FLAG IN HDI 


1. Do not engage the autopilot. (DAMPER may be used). 

2. Place the captain's FLT DIR selector switch to the No, 2 
position. 

3. Place radar stabilization switch OFF. 

GYRO FLAG IN HOI 

1. If in captain's indicator, place HOR GYRO switch to the 
2 position. 

2. If flag still showing or if in the first officer's indicator, 
check VERT GYRO and NAV INST AMP circuit breakers. 


FLIGHT DIRECTOR OPERATION 

1. Check mode selector, must be in HDG, LOC/VOR or GS 
position. 

2. Check for GYRO OFF flag in first officer's HDI, if showing 
make checks shown under GYRO FLAG. 

3. Place Flight Director selector switch to No. 2 position. 
SCAT OPERATION 

1. Check mode selector in SCAT mode. 

2. Check for flag in slow fast indicator. 

3. Check SCAT circuit breaker 
FAILURE OF AUTOPILOT TO ENGAGE 


3. Place AC power switch to standby to check power transfer. 

ABNORMAL HORIZON INDICATION 

1. Check for GYRO OFF flag. If showing, make checks shown 
for GYRO OFF flag. 

2. To check captain's indicator, place HOR GYRO selector 
switch to 2 position and move pitch trim knob on the first 
officer's HDI. Note that captain's HDI agrees with the 
position of the first officer's HDI. (Captain's horizon may 
be retrimmed if necessaiy.) 

COMPASS FAIL FLAG IN FPI 

1. If in captain's indicator, place COMPASS switch to No. 2 
position. 

2. If flag stiU showing or if in first officer's indicator, check 
REMOTE COMPASS and NAV INST AMP circuit breakers. 

3. Attempt to slew compass card with the set knob on the 
compass controller. If compass card moves, flag is a 
false warning. 

4. If both FPI flags are showing, check for MAIN transformer 
warning light. 

5. If MAIN light is on, place AC selector to STANDBY and 
check transfer of FPI power. Switching to STANDBY will 
not restore power to the compass system. 

fi. If unable to restore FPI compass card, pull COURSE knob 
out and set the card manually to desired heading. 


1. Check DAMPER position. If DAMPER will engage but 
AUTOPILOT will not engage, check: 

a. That autopilot turn control knob is centered. 

b. Mode selector is in MAN position. 

c. Gyro flag In first officer's HDI. 

2. If DAMPER will not engage, check: 

a. That No, 3 bus is powered, 
h. Autopilot disconnect buttons. 

c. AUTOPILOT circuit breaker. 

d, AUTOPILOT current limiters at the No. 3 bus. 

ALL ESSENTIAL RADIO EQUIPMENT INOPERATIVE 

1. Check that PILOT'S ESSENTLAL AC bus and the EMER DC 
bus are powered, 

2. Place both ESS OVERRIDE circuit breakers ON. 

3. If still inoperative, check radio current limiter at EMER 
bus. 

ALL ESSENTIAL NAVIGATIONAL RADIO EQUIPMENT INOPERATIVE 
(NO. 1 VHF NORMAL) 

1, Check that PILOT'S ESSENTIAL bus is powered. 

2, Place AC ESS OVERRIDE circuit breaker ON. 

3, If still inoperative, check current limiter at PILOT'S ESS 
bus. 
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.L OR SEVERAL NORMAL RADIO UNITS INOPERATIVE 

Check that the No, 3 AC and the ESS DC busses are powered, 

!. Check RADIO current limiters at the ESS DC bus, 

L Check RADIO current limiters at the No. 3 bus. 

)TH TRANSPONDER UNITS INOPERATIVE 

1. Check control panel switches for proper position. 

Pull circuit breakers for the transponder unit on standby. 

i. Pull both DME circuit breakers. 

,EC. EQUIP, COOLING LOW AIR FLOW LIGHT ON 

1. Place switch to FAN ON position. 

1. If light remains on: 

a. Check ELEC COMP FAN CONT circuit breaker. 

b. Check ELEC COMP current limiters at No, 3 bus. 

NOTE 

If light cycles on and off when the fan is 
running, one current limiter may be blown 
causing the fan motor to cycle on overheat 
switches, 


STANDBY 2fiV AC TRANSFORMER LIGHT .. ON (PILOT'S ESSENTIAL 
BUS POWERED) 

1, Check for operation of first officer's RMI. (Compass 
Deviation lights should come on when RMI cards differ 
by approximately 8 degrees,} 

a. If inoperative, check gurrent limiter on Pilot's 
Essential bus placarded STANDBY INST TRANS. 

* ♦ ♦ 


yc OR GS WARNING FLAG IN FP1 

1. Reselect frequency to check receiver channeling. 

2. If in captain's indicator place VOR DEV selector switch to 
No. 2 position, set desired frequency with the No. 2 control 
and the proper course in the first officer's FPL (Both 
FPls should always be set to the same course when switched. 
Loss of the first officer's TOFROM indication will occur.) 

3. Check circuit breakers for the appropriate receiver. 

4. Do not rely on indication when a flag is showing. 

ME MALFUNCTIONS 

allure of the DME to *'Track*' might be attributed to: 

1. Improper frequency selection. 

2. Lack of a DME station at that facility. 

3. Station selected is beyond DME range. 

4. Station selected is not operating. 

5. Override-Normal switch in normal position. 

Before the DME equipment is assumed to be malfunctioning, 
check operation on more than one station. 

he DME and the ATC Transponder *'share time" in that when one 
sending a pulse the other is suppressed. Malfunction of this 
lynchronization" function could result in the ATC radar beacon 
ling reported as malfunctioning and the DME failing to "track", 
this case, pull DME circuit breakers in an attempt to restore 
TC transponder operation. 

AIN 26V AC TRANSFORMER LIGHT. . ON (NO. 3 BUS POWERED) 

1. Place selector switch to standby position. 

2. Check for compass fail flags on both FPl instruments. 
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i APPROACH - DUAL FLIGHT DIRECTORS 



engagement. 

B. When both VORs are selected to the tLS frequency, the in* 
bound front course set on both FPls and both fli|^t direc¬ 
tor mode selectors are in the VOR/LOC mode, the command 
bars indicate required bank to capture the selected course 

at a 45^ intercept angle. Maximum bank command is 2SP. 

C. When aircraft is on a 45^ intercept, command bars will in¬ 
dicate a wings level command. 

D. A "capture" command is indicated when the FPI course 
needle is deflected less than two dots from the localizer 
center line and the command bars indicate a bank towards 
the inbound front course. Wind drift integration begins when 
the FPI course needle is deflected leu than one dot from 
center, and the maximum wind integration is 15^ of crab. 

E. When both nrade selectors are placed in the GS mode, 
altitude hold disengages and the command bars will indicate 
a fly down command. Maintaining a satisfied command 
bar will keep aircraft on glide slope. 

F. When glide slope modes have been disengaged for landing 
by depreuing respective autopilot disconnect button, the 
mode selectors return to SCAT mode. Initial attitude 
information for missed approach will be displayed if power 
is added and rotation is started. 
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AUTOntOT GENERAL 

Thia autopilot provIdeB automatic maneuvering of the air¬ 
craft in a coor^ated manner to maintain attitude, Edtltude 
and heading references« Also the autopilot system provldeB 
automatic tracking of VQR, localizer and glide slope beams 
when used with the approp^to radio equipment. Yaw 
stabilizing on manual flight is also provided where the auto¬ 
pilot has control of the rudder only. 

The autopilot moves the control surfaces by electric servo 
motors and mechanical linkage attached to the control tabs. 
Power to the autopilot is supplied from the No, 3 AC bus 
and is protected by 3 current limiters at the bus and by an 
AUTOPILOT circuit breaker <C-11), 


If the yellow button is depressed and the aircraft is to 
pass through the course before actual capture is desired, 
the pilot must pull out the AUTO CAPTURE button before 
the course needle la ••alive**. When AUTO CAPTURE is 
again desired and an Intercept heading has been re¬ 
established, the autocapture button may not stay in. If 
not, select GS AUTO for the capture. 

Turn Controller operaticHi affects the yellow button in 
two different ways, depending on aircraft position relative 
to the course signal. 

(1) If aircraft has not captured the course (V/LOC annun¬ 
ciator ARM), the Turn Controller will fly the aircraft 
in the MAN mode (yellow button remains depressed) 
and autocapture cannot occur with Turn Controller 


This autopilot will capture a VOR or localizer course from 
any angle if the aircraft is on a beading that will intercept 
the selected course. An Intercept angle must be established 
since an all angle capture autopilot will not automatically 
turn to a 45" capture angle. 


out of detent. 

(2) Otace the aircraft has started capturing the course 
(V/LOC annunciator ON), the Turn Controller will 
cancel the capture (Button out) and the autopUot will 
return to the MAN mode. 


When the flaps are lowered, the amount and rate of aileron 
movement is increased. 

When the autopilot is engaged the normal electric trim 
system is deactivated, 

B, AUTOPILOT COMPONENTS 

1. Controller 

a. Mode Selector Switch 

This is a rotary switch with five positions located on the 
left side of the autopilot controller. It is spring- 
returned to the MAN position or magnetically held in 
any other position. The five positions on the mode 
selector switch are: 

(1) MAN - With the autopilot engaged in this poslUon, 
the aircraft will be retained on the heading and pitch 
attitude existing at the time of engagement. Heading 
can be altered by turning the turn controller knob and 
pitch can be altered by use of the pitch trim wheels. 

(2) HDG - With the autopilot previously engaged, HDG 
position can be selected and the aircraft will seek and 
retain the compass heading that is selected with the 
HDG knob on the captain's FPL 

(3) LOC/VOR - With the autopilot previously engaged, 
LOG/VOR position may be selected. This will cause 
the aircraft to capture and track the course selected 
with the COURSE knob on the captain's FPI. 

(4) GS AUTO - In this position the aircraft will continue 
to follow the localizer beam until interception of the 
glide slope beam. After interception, both the local¬ 
izer and glide slope beams are followed. 

(5) GS MAN - In this position the aircraft will Immediately 
pitch up or down to seek the glide slope beam and then 
foUow both the localizer and glide slope beams the 
same as In the GS AUTO position. 


The autocapture button, once engaged, will now 
remain engaged If either airborne or ground radio 
signals fail. The V/LOC annunciator will indicate 
ON if the localizer transmitter fails, and the GS 
annunciator will indicate ON if the glide slope trans¬ 
mitter falls. The autopilot will continue to function 
without those failed radio signals to guide it properly. 
The appropriate GS or LOG flag will be visible in the 
captain's FPI as a reminder of failed signals. The 
autooapture button will release if: 

(a) Turn controller is moved out of detent position 
when in MAN mode. 

(b) Mode selector is changed to LOC/VOR, GS AUTO, 
or GS MAN. 

(c) Autopilot is disengaged in any manner. 

2. Disengage Switches 

These switches are located on the outboard horn of each con¬ 
trol wheel. Pressing either of these switches will disengage 
all autopilot operation and return the engage switch to the 
OFF position. As pressing either of these switches breaks 
the magnetic holding circuits, all magnetic clutches are re¬ 
leased and all switches return to their spring-loaded posi¬ 
tions. 

3. Three-Axis Trim Indicator 

This indicator is located on the left side of the center instru¬ 
ment panel. It consists of three voltmeters connected 
across the variable phase winding in the three autopilot 
servo motors. Deflection of an indicator means that voltage 
is applied to the motor and it will be either rotating or bold¬ 
ing against a force. The autopilot does not need to be en¬ 
gaged to have trim indicator operation. 

4. Autopilot Indicator Lights 

Two warning lights are located above the three-axis trim in¬ 
dicator on the center instrument panel. The lights are: 


b. Auto Capture (Yellow) Button 

This button enables the pilot to arm the VOR/LOC cap^* 
ture system (buHon depressed) while still maneuvering 
the aircraft in the HDG or MAN mode. With HDG or 
MAN mode selected and the button depressed, the air¬ 
craft automaticaUy captures the selected course upon 
intercept without selecting LCXI/VOB or GS AUTO mode. 

The yellow button will not operate unless the autopilot is 
in HDG or MAN mode. 


a. Autopilot Disengaged Light 

This is a red light that will give a flashing warning that 
the autopilot has disengaged by some means other than 
pressing either disengage button. The light can be ex¬ 
tinguished by pressing either disengage button or the dis¬ 
engaged light. An unusual condition is a steady light in¬ 
dication. This is caused by failure of Emer. DC bus 
power to the warning light relay. Ih this condition, the 
autopilot continues to operate normally but subsequent 
autopilot failure would not be indicated by a warning 
Hght. 
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AUTOPILOT COMPONENTS 

b. Elevator Oit Of Trim Light 

This Is an ember light adjacent to the disengage light that 
will alert the crew that some trim is required In pitch. 
The amount of trim will be indicated by displacement of 
the elevator trim indicator. The light will not come on 
unless the out of trim condition exists for more than 3 
seconds with flaps up or 1 second with flaps down. 


Decreasing pressure altitude of 1500 feet will move these 
controls to the mechanical stops and leave the autopilot 
system with the minimum amount of radio signals during the 
remainder of the coupled approach. 

This desensitizing action is clutched in when glide slope 
operation is engaged. When making the approach with the 
mode selector in either glide slope mode« placing the mode 
selector to LOG/VOR and back to GS MAN will allow the 
radio signals to return to maximum amounts again. 


}, Power Junction Box 

This unit is adjacent to the autopilot computer in the left- 
hand electrical rack. It converts three-phase AC voltage 
supplied from the No, 3 bus to all the necessary AC and 
DC voltages needed by the autopilot. A three-phase AUTO¬ 
PILOT circuit breaker (C-11) protects the input circuit 
to the junction box. Four plug type fuses located on the 
face of the junction box unit protect the output circuits. 

Any one of these fuses blown will prevent engagement of 
any autopilot function. 

3. Control Surface Servos 

Three electric servo motors are used to control the move¬ 
ment of each main surface control tab. Each servo contains 
a two phase motor, gear train, engage clutch, torque limit 
switches, rate generator and a follow-up autosyn. 

7, Automatic Pitch Trim Servo 

The trim servo consists of a two-phase motor, gear train 
and engage clutch and is similar in operation to the main 
servo unit. It is utilized to automatically adjust the air¬ 
craft stabilizer whenever there Is a constant pitch signal 
and in turn relieve the aerodynamic load on the elevator 
controls. 

This trim servo is located in the pedestal and will move the 
stabilizer trim wheel and control cables. No. 1 hydraulic 
system pressure and the normal trim system is required to 
accomplish automatic pitch trim. 

The normal electric trim switches on the control wheels are 
made inoperative when autopilot is on and switch operation 
will not disengage the autof^ot. 

Automatic pitch trimming should occur whenever the trim 
indicator is deflected 11/2-2 bar widths. 


When making the approach with the autocapture button de¬ 
pressed, moving the mode selector from MAN to GS MAN 
will allow radio signals to return to maximum again. 


flCrhree-Axla Rate Transmitter 

\ This unit is located in the left-hand rack in the electrical 
} compartment and contains three gyros on different spin u^kis. 
/ This provides electrical signals for changes of aircraft 
attitude about any axis. Signal information from each of 
these three gyros is used to apply immediate corrective 
action In the proper channel. The yaw rate gyro is the only 
control signal to the rudder with either DAMPER or AUTO¬ 
PILOT engaged. 

/ NOTE 

The yaw rate gyro does not detect steady 
state yaw conditions and as a result will not 
apply any corrective action. The rudder 
servo will hold the rudder in the neutral 
position and out of trim will be indicated 
on the trim Indicator if a steady yawing 
condition exists, ' 


10, Vertical Gyro 

The autopilot uses the No. 2 vertical gyro located in the 
left-hand rack In the electrical compartment. This g^ i o 
provides the autopilot with pitch and bank reference signals. 
The No. 2 gyro must be powered to enable autopilot engage¬ 
ment but Is not required to engage the DAMPER functi jn. 

11. The autopilot will disengage If any of the following occur; 


a. Either autopilot disconnect button depressed. 

b. Placing the autopilot engage switch In OFF position. 


8. Air Data Sensor 

This unit is located in the left-hand rack in the electrical 
compartment. It has a static pressure line connected to 
the autopilot static ports and a pitot pressure line connected 
to the right-hand pitot head. This unit is designed to con¬ 
vert these pressures into electrical signals for certain 
autopilot functions. 

Static pressure changes cause an aneroid tmit to either ex* 
pand or contract and in turn create an electrical signal for 
changes of pressure altitude. This signal is supplied to the 
elevator channel when the altitude bold switch is on. The 
autopilot should then maintain pressure altitude within + 

50 feet of the engaged altitude. 

Pressure altitude signals also are used when glide slope 
operations is engaged during a coupled approach. This in¬ 
formation is used to decrease both the localizer and glide 
slope signals to the autopilot. Mechanical stops li m it 
the signal reduction to: 

a. Localizer 50% 

b. GUde Slope 75% 


0 . 1 * 0 ; 


c. Failure of any of the four fuses on autopilot junction box. 
, d. Autopilot circuit breaker trips. (C-ll) 

e. Failure of any of three current Umitera on #3 AC bus. 
(Position #7, 8, & 9) 

f. Failure of #2 vertical gyro. 

g. Failure of #3 AC bus. 

12. The autopilot mode selector wUl trip to M^N mod#? it 
remain engaged If; 

a. Turn controUer is turned more than approximately 5'. 

b. Localizer la captured (HDG mode) using autocapture 
button. 

c. DEVIATION VOR switch is placed in #2 position whUe 
in LOC/VOR, or GS modes. 

d. COMP SEL switch is placed in §2 position. 

LOC receiver has DC power failure or LOC/VOR re¬ 
ceiver is rechanneled while In GS modes. 
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13* The mode selector remains in GS modes if: 

Glide slope receiver has power failure* 

LOC or CS ground transmitter fails or radio signals 
become weak. 

c- Localizer receiver has AC power failure. 

C* FLIGHT DIRECTORS 


GS: This mode Is selected when glide slope information 
is desired. When this mode is selected^ both pre¬ 
selected course and glide slope signals are used by the 
command bar. 

Flight Director Command Switch 

This switch is normally in the #1 position, providing each 
pilot with a separate system. Placing the switch in the it2 
position will enable the captain to monitor the #2 computer. 
In the #2 position, both command bars will give identical 
commands. Complete control is then exercised by the first 
officer‘s flight director controls. 


Aircraft are equipped with a dual flight director system. 

The flight director provides a visual presentation for head¬ 
ings, VOR navigation and ILS approaches. 

Each system consists of a computer, command bar, ampli¬ 
fier and necessary controls. Signals originate from a 
vertical gyro, altitude sensor, radio receiver and compass 
Bystem. The command bar is a part of the HDI, and aup- 
plies the visual commands. The FPI course and heading 
knobs control pre-selected course and heading signals for 
command bar use. 

Electrical power is normally supplied by 115 volt #3 AC 
bus for computer, amplifier and vertical gyro operation. 

If this source of power fails, power will automatically trans¬ 
fer to pilots* essential AC bus through autotransfer relay 
action. Individual computer power protection is provided 
on C-5 and C-li panel. 

Flight Director Computer 

Each computer receives signals from its respective locali¬ 
zer-VOR receiver, glide slope receiver, vertical gyro, 
altitude sensor and FPL These signals are combined with¬ 
in the computer and released to the command bar, depending 
on mode selection. A loss of power to a computer will 
result in the mode selector tripping to SCAT mode. No 
COMPUTER flag wUl be visible if this occurs. 

Computer Amplifier 

The function of each amplifier is to amplify computer sig¬ 
nals for proper command bar presentation. Two relays 
within the amplifier monitor command and attitude power 
supplies. Circuit breaker protection is provided on C-11 
panel. 

Mode Selector Switch 

Each mode selector switch provides four modes of opera¬ 
tion: 

OFF; In this position, the command bar is out of view, 
andfthe COMPUTER flag is visible. 

HDG: In this mode, the pUot*s FPI HDG knob controls 
pre-selected heading information to his command bar 
for vectoring. 

VOR/LOC: In this mode, the pilot's FPI course knob 
controls pre-selected course information to his command 
bar for VOR or localizer operation. The command bar 
is programmed for a 45 degree course Intercept in this 
mode. 

S CAT : If this mode is being used, the SCAT computer 
will be used instead of the flight director computer. 

Only SCAT commands will be displayed by the command 
bar. 


Altitude Hold Switch 

When the altitude hold switch is turned on, altitude sensor 
information is directed through the computer to the command 
bar. When engaged, the command bar will reflect changes in 
static pressure altitude. The captain's altitude sensor is 
paired with the autopilot altitude sensor in the air data sensor 
unit. Through a priority relay, the autopilot altitude hold 
will not engage If the captain's flight director altitude hold is 
turned on first. Altitude hold for either flight director, 
will engage only in HDG or VOR/LCX modes. 

Pitch Trim Command 

Turning this control, sends a signal through the computer 
pitch channel, adjusting the command bar either up or down. 

It is inoperative if in either the SCAT or GS modes, or if 
ALT HOLD is engaged. 

FPI Compass Selector Switch 

This switch is normally in the H 1 position. Placing the 
switch in the if2 position will enable the captain to use the #2 
compass system for his flight director operation. The first 
officer's flight director can use only the # 1 compass system. 

Deviation VOR Switch 

This switch is normally in the # 1 position. Placing the switch 
in the #2 position will enable the captain to select the #2 lo¬ 
calizer, VOR and glide slope receivers for his flight director 
operation. The first officer's fUght director can use only 
the H2 radio receivers. 

Flight Director Disengagement 

Each flight director can be disengaged, by either turning the 
mode selector off, or depressing the respective autopilot 
disconnect button. If the autopilot disconnect button is de¬ 
pressed while operating in any mode except OFF, the mode 
selector will trip to the SCAT mode, displaying SCAT com¬ 
mands. 

D. VERTICAL GYROS 

Aircraft are equipped with two fully monitored type vertical 
gyros. These are located in the electrical compartment, 
and provide the captain and first officer with pitch and roll 
signals necessary for instrument attitude indication. 

Two types of gyros are in service. One is the older, full 
speed model (23. 000 RPM), and the other is the latest 
heavy mass, half speed mc^el (11, 500 RPM). Both, how¬ 
ever, provide the pilots the same capability, and are iden¬ 
tical in performance. 

Each gyro assembly consists of a motor assembly! torque 
motors for gyro erection; autosyn synchros, for sensing 
pitch and bank displacement. The erection torque motors 
and pitch and bank synchros are mounted on the gyro pitch 
and bank glmbal pivots. 
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l>. VERTICAL GYROS 

Each gyro has 360 degrees of movement about the roll 
axis, and 85 degrees movement in up and down pitch 
movement* 

The initial erection rate has been tripled from the pre¬ 
vious, nonfuUy monitored gyros. The initial erection 
cycle is now accomplished at a rate of 10 to 15 degrees 
(>er minute when the gyro motor wheel is rigid, and much 
higher on a non rigid wheel. After the initial erection 
cycle is completed, the gyros will remain in a normal 
erection rate of approximately 2 degrees per minute for 
normal flight operation. Bank erection cut-off is not 
overridden after five minutes, as on previous gyros, but 
remains cut-off until wings are level. This prevents 
erecting to a false vertical, then re-erecting to the nor¬ 
mal vertical upon wings level. 

The term ^TuUy monitored" itself, means any foreseen 
malfunction inside the vertical gyro will be detected, 
producing a fail flag on the affected HDI. In event the 
12 vertical gyro fails, the autopilot will disconnect, 
if engaged, preventing it from following a tumbled gyro. 
More parameters are monitored than on previous gyros. 
Functions now monitored are: 

Gyro erection system 
Gyro speed 

Pitch and bank autosyns 
Pitch and bank torquers 
115 AC input 

Internally produced DC power 

After any power interruption of approximately 45 seconds, 
and power Is reapplied, the erection rate will revert from 
the slow mode to a fast erecUcm mode. Automatic trans¬ 
fer from fast to alow erection mode can occur only when: 

Rotor speed is 3/4 full speed, and 
Bank axis is level within 6. 5 degrees, and 
Pitch axis is level within 3.7 degrees. 

At this point normal erection Is established, and continues 
to erect and hold the gyro within 1/4 degree of vertical. 

The gyro motors are normally powered from #3 AC bus, 
single phase power. If this bus power fails, then power 
is supplied automatically from the pilots essential AC 
bus, through the autotransfer circuit. Circuit breaker 
protection for both the #1 and #2 vertical gyros is pro¬ 
vided on C-5 and C-11 panel. 


F. SCAT 

The SCAT system (speed command of attitude and thrust) 
senses lift, horizontal acceleration and pitch attitude. The 
system consists of a SCAT computer, slow -fast Indicators, 
wing lift sensor, vertical gyro, flap position transmitter, 
accelerometer and command bars. The SCAT computer 
combines signals from the SCAT vertical gyro, wing lift 
sensor, accelerometer and flap position transmitter. The 
slow-fast indicators function regardless of the flight dir¬ 
ector mode selector posltit^. The mode selector must 
be in the SCAT mode for the command bar to indicate SCAT 
commands. 

The wing lift sensor is located on the underside of the right 
wing leading edge. The lift signal is obtained from this 
sensor unit. It senses airflow direction and force in the 
vicinity of the wing airflow dividing point. Lift signals are 
Influenced by angle of attack, airspeed, flap position and 
weight. 

An accelerometer provides horizontal acceleration and de¬ 
celeration signals and is not influenced by pitch attitude. 

The mixture of wing lift signals and accelerometer signals, 
results in smooth variations in aircraft control while under¬ 
going such changes as flaps, gear, wind gusts, engine out 
conditions^ 

The SCAT system has its own vertical gyro. When in the 
SCAT mode the command bar will show limited pitch com¬ 
mands up to a maximum fly up command of 15 degrees. 

The command bar, while in SCAT mode, will also provide 
a wings level command. If a turn is desired, while in SCAT 
mode, the command bar will provide the pitch command, 
but will not provide banking commands other than for keeping 
the wings level. 

The flap position transmitter is located at the forward end of 
the hydraulic compartment. It provides signals to the SCAT 
computer to compensate for each given flap setting. 

The slow-fast indicator can be used as a reference for speed 
control during an approach. Since the command bar will 
probably be used in a flight director mode, SCAT display 
will not be provided by the command bar. However when the 
flight director is disconnected as in missed approach proce¬ 
dures, the mode selector will return to the SCAT mode. 

The command bar will then display attitude information for 
execution of a missed approach, if power is added, and rota¬ 
tion started. The alow-fast indicator will be centered If at 
the proper speed for a given flap setting. The speed refer¬ 
ence for the givenflap settings are au follows: 


£. YAW DAMPER 

The yaw damper is a "part-time** yaw damper, and is 
designed to remove any *'dutch roll'* tendencies of the air¬ 
craft. Placing the autopilot engage switch to DAMPER 
engages the yaw damper by engaging the rudder servo 
motor. This positions the rudder control tab in response 
to oscillatory yaw rate signals. A rate gyro senses yaw 
rate. Constant displacement of the rudder trim index, 
on the three axis rate indicator, will be seen if the yaw 
damper is engaged with the rudder deflected from neutral 
position. 


Flaps Up.V^ef ■** 

Flaps 20.Vref + 30 Kts. 

Flaps 30.+ 20 Kts. 

Flaps 40.Vj,ef + 10 Kts. 

Flaps 50.+ 5 Kts. 


The slow-fast indicators will indicate slow if any of the fol 
lowing conditions exist. 

1, Wind gusts: The effects of gusts on wing lift will be inte¬ 
grated so as to increase the SCAT reference to approxi¬ 
mately one half of the peak gust intensity. 


2 . 


High sink rates: At rates of descent greater than approxi¬ 
mately 700 feet per minutes, SCAT will command enough 
additional speec to provide flarecapability without deceler¬ 
ation to an unsafe speed. 
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I‘. SCAT 

hJ. Turns: When turning, SCAT will compensate to provide a 
safe constant margin above stall speed. 

The SCAT system is designed for either three or four 
engine operation. The command bars can be used for either 
takeoff or missed approach if in the SCAT mode. The 
amount of fly up command for takeoff is programmed to 
maintain a minimum of V 2 speed. This basic reference 
speed for takeoff will automatically change to Vref when one 
engine on each side of the aircraft is reduced below the 80% 
thrust position. will be the reference speed used by 

SCAT during an approach or missed approach. After the 
landing, when weight has been on the landing gear for more 
than five seconds, the SCAT system automatically changes 
to takeoff reference V 2 . 

The SCAT computer will monitor and provide fail warning 
indications if any of the four signal inputs fEdl: 

Vertical gyro 

Wing lift 

Accelerometer 

Flap transmitter 

In addition, if a roll command signal is maintained for 
longer than 90 seconds, with a bank of 7 degrees or more, 
the SCAT system will also fail. If this occurs, the SCAT 
system will be restored when wings are again level. 

If in the SCAT mode when any of the above failures occur, 
the command bar will go out of view, COMPUTER flag will 
appear and slow-fast fail flags will appear. If not in the 
SCAT mode, only the slow-fast fail flags will appear. 

G. AUTOTHRUST 

Autothrust is designed to provide automatic speed control 
during the approach. When engaged, the system adjusts 
throttles to maintain not less than V^gf speed for existing 
flap setting. It is used only during the approach phase and 
is approved for either three or four engine operation. It 
can be used for any approach in which SCAT is approved, 
in combination or separate from flight director, or auto¬ 
pilot . 

The system consists of an autothrust amplifier, servo 
clutch assembly and SCAT computer. The servo clutch 
assembly contains a servo motor, irreversible gear box 
and four sets of pulley clutch units, mounted overhead in 
the electronic compartment. The servo motor has a maxi¬ 
mum output speed to limit throttle travel to 6 degrees per 
second with a maximum signal input. The amplifier sends 
a signal to drive the servo motor in the desired direction 
and to give the desired speed of throttle movement. A 
switching circuit in the amplifier prevents the throttles from 
being retarded below approximately 12 degrees from the 
idle position. The throttles may be manually overridden i 
at any time, regardless of position. | 


Normal electrical power is supplied by the #3 AC bus. 

If this power fails, then the system is powered automa¬ 
tically by the pilot's essential AC bus, through the auto- 
transfer circuit. Circuit breaker protection is provided 
on C-3 panel, by a breaker labeled AUTOTHRUST. 

SCAT signals are sent to the slow-fast indicators and auto¬ 
thrust amplifier, when autothrust is engaged. When the 
slow-fast pointers are centered, autothrust is satisfied, and 
throttles will not move. When in a "slow'' position, throttles 
will move forward to increase speed. When in a "fast" 
position, throttles will retard to decrease speed. 

H. DM£ 

Distance measuring equipment is a system combining ground 
based and airborne equipment to measure the slant range of 
the aircraft from a selected ground site. The airborne 
equipment transmits Sequenced interrogation pulses which 
cause the ground station to transmit reply pulses. The 
airborne equipment measures the time between the trans¬ 
mitted and received pulses and converts time to nautical 
miles. The DME and transponder "share time" in that when 
one is sending a pulse the other is suppressed. 

The VOR control unit controls the DME system. The DME 
system is In operation when the VOR Is tuned to a VORTAC 
frequency, and the DMET switch is placed in the DMET 
position. Placing this switch to the STANDBY position 
enables the equipment to warm up properly and stops the 
nautical mile readout. The equipment automatically goes 
into a "standby" mode when a proper ground station is not 
available or when the ground station signal is too weak to be 
usable. If this occurs, the transmitter is turned off, the 
search operation stops, the flag appears on the digital indi¬ 
cators, and the system is in "standby" in all respects 
except that the switch on the control panel is not moved. 
When a usable ground station signal reappears, the system 
will automatically start operation. 

A dual presentation digital indicator is provided for each 
pilot. The maximum range presented on this Indicator 
is 200 nautical miles, providing the VOR control switch is 
in the OVERRIDE position^ The search range is limited to 
50 nautical miles when a station is selected below 112.0 
MHZ and the VOR control switch is in the NORMAL position. 
A flag alarm is provided to indicate: power failure to the 
system, or system is in a "search" mode, or in the standby 
mode. 

The DME audio is fed to the flight crew's audio selector box, 
and identification is possible if the DMET toggle switches 
are placed in the DMET position. 

Electrical power required is ti^ken from the #3 AC load busi 
and the essential DC load bus. This power is controlled by 
the NORMAL radio switch. Circuit breaker protection is 
provided on C-4 panel and labeled No. 1 and No. 2 DMET, 


The autothrust system is engaged when the autothrust 
switch, located on the glare shield, is turned to the up or 
ENGAGED position. The system may be disengaged by 
turning this switch to the OFF position or depressing either 
autopilot disengage button. When disengaged by any means, 
the autothrust disengage light will flash. To extinguish 
the light, push it to reset. The system will automatically 
disengage if power fails to the system's amplifier, or a 
loss of SCAT signals occurs. 
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STABILIZER TRIM SETTING 

The takeoff trim setting will be computed using the stabilizer 
trim computer. This is located in the pouch on the back of the 
first officer's chair. The engineer is responsible to ensure 
the computer is returned to this pouch on flight termination. 

If the computer is missing, the trim chart in the Flight Handbook 
15*35 section will be used, to determine trim setting. The mis* 
sing computer will be noted in the logbook. 

Use the basic reference number (BRN) in chapter 15. For each 
ACM in cockpit, reduce BRN one unit and add 100# to aircraft 
operating weight. 

USING THE TRIM COMPUTER 

Set hairline at BRN. 

Without moving hairline, set zero line for total fuel scale 
under hairline. If standard fueling sequence not followed, 
individual tank fueling scales will be used. 

Move hairline to fuel load* 

Move slide to set zero line for belly cargo compartment under 
hairline. 

Move hairline to forward cargo load. 

Repeat previous two steps for aft cargo load. 

Move slide to set zero line for forward and aft passengers. 

Move hairline to forward passengers* 

Repeat previous two steps for aft passengers* 

Locate stabilizer trim setting shown on solid line that inter¬ 
sects weight scale nearest the gross takeoff weight of the 
aircraft. 

If determination of C. G is desired, use the intersection of 
gross weight and the upper solid line or dotted line extension. 
Follow the dotted extension to percent MAC. 

' PASSENGERS IN WEIGHT SLIP BOX 

The numbers of passengers on the weight slip are classified 
First Class and Tourist. For trim computation, however, 
passengers must be classified as Forward or Aft, with the 
dividing line being the center of the wing emergency exit. 

With the class divider located in Row 7 (just forward of the 
exit). First Class passengers are Forward passengers and 
no adjustment in numbers is necessary. If the class divider 
is located other than in Row 7, the number of passengers 
seated between the class divider and the center of the emer¬ 
gency exit should appear on the weight slip in the box to the 
left of the passenger count spaces. 

Should the class divider be located to the rear of the wing 
exit, the number in the box should be subtracted from First 
Class count and added to Tourist count to determine the 
Forward and Aft passenger count for computing trim* 

Should the class divider be located forward of the wing exit 
(other than in Row 7), the number in the box should be sub¬ 
tracted from Tourist count and added to First Class count. 


INSTRUCTIONS FOR USF OF 
STABILIZER TRIM COMPUTFR 

CABIN CARGO LOADING 

When cargo is being carried in the cabin, it is to be properly 
secured using suitable containers in the aft most tourist scat 
rows* The average weight is not to exceed 170# per seat 
space* 

To determine stabilizer trim setting, consider each seat usixl 
for cargo as being occupied by a passenger and add to the afi 
passenger count* Weight slips will list the number of scats 
used for cargo alongside the total cabin cargo weight shown on 
the form. 
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TKMtS WORLD AIRUNE5 

CONVAIR 880 

FLIGHT HANDBOOK 


A* TEST FLIGHTS 

* 

1. Flight test forms for each type TWA aircraft serve as a 
guide for flight crews conducting a test flight. 

2. Technical Services personnel will provide the appropriate 
Test Flight form to be completed by the crew. If a Test 
Flight form is not available for any reason, recommended 
flight test procedures may be obtained through the MCI 
Maintenance Coordinator or through Regional Mainten- 
ance-European at Overseas stations. 

3. The test crew will list any malfunctions in the aircraft log 
book and note if the test flight is satisfactory in the 
comments section of the log book. 


TEST HOP AND POST-LANDING 
INSPECTION REQUIREMENTS 


B. POST-LANDING INSPECTION REQUIREMENTS 

1. An inspection procedure must be accomplished, prior to 
the next flight, for the following reported conditions: 

a. Hard Landing or Off-runway landing. 

b. Landing above maximum structural landing weight. 


G« Exceeding flap-down limit speeds. 

d. Exceeding gear-down limit speeds. 

e. Whenever an outboard engine nacelle contacts the 
ground. 

2. Should any of the above conditions occur during flight, an 
entry must be made in the aircraft log to alert maintenance 
and avoid unnecessary delay in returning the aircraft to 
service. 

3. Specific Inspection requirements are outlined in the Main¬ 
tenance Manual, Chapter 51. 

4. A log book sign-off, indicating the accomplishment of the 
required Inspection procedure, must be made prior to 
the next flight. 
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TRANS WORLD AIRUNES 

CONVA/R 880 

FLIGHT HANDBOOK 


Flight Crew Information Bulletins (FCIB) are prepared to 
ensure that flight crews are aware of modifications, special 
installations, or other unusual systems which may affect 
aircraft operation from a flight crew standpoint. The FCIB 
is placed in the holder of specific aircraft only if the 
information is not available from one or more of the following 
sources: 

Flight Handbook 

Flight Operations Training Bulletin 

Flight Operations Bulletin 

Flight Operations Teletype Message 

Whether or not an FCIB should be in the holder is indicated by 
a placard mounted on the FCIB holder. The Director - Flight 
Test, controls FCIB information and the placards on each 
aircraft. 

Information on special or test installations of approximately 
do days or less arc covered by an FCIB to avoid multiple 
flight handbook revisions of short duration. 

The FCIB folder is not a required item for the purpose of 
dispatch release. If the placard indicates **FCIB PROVIDED" 
but the FCIB folder is missing, the discrepancy should be 
noted in the aircraft logbook. 

/ 

« * « 


FLIGHT CREW 
INFORMATION BULLETIN 
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TRANS WORLD AIRUNES 


CONVAIR 880 

FLIGHT HANDBOOK 


LOGBOOK POLICY & GENERAL INSTRUCTIONS 

The logbook is required by FAA regulation. It must be 
aboard the aircraft at departure. 

The logbook is the official source for the following informa¬ 
tion: 

Record of engine and aircraft performance. 

History of aircraft malfunctions and corrections. 

Record of operating time on aircraft and accessories. 

Aircraft and engine performance data recorded within the 
heavy black lines are used in a data storage and performance 
analysis system. When recording this informatioa every 
block must have data or a zero entered. Failure to fill all 
blocks within the heavy black lines prevents teletype forward¬ 
ing of the information. 

Entry of information other than malfunctions in the Malfunc¬ 
tion section should be held to a minimum. When the crew 
feels an information type entry is necessary, it must be 
prefaced with a prominent heading and not numbered. 

When Maintenance desires to make a notation or to present 
some Information to the flight crew, they will use a blank 
page, insert the information in the right-hand column and 
place a large in the left column. 


Use the first officer's indicator, when two identical instru¬ 
ments are available from which to record data. 

Take performance readings with anti-icing systems that use 
bleed air turned off. 

RED CIRCLE LOG ENTRIES 

A malfunction item should be designated a red-circle item 
when the captain determines that it must be corrected 
before the flight can proceed. A red circle placed around 
the number preceding a malfunction item makes it a manda¬ 
tory repair item and grounds the aircraft until corrections 
have been made. 

REPETITIVE SQUAWK LOG ENTRIES 

Any malfunction item, not red-circled, that appears con¬ 
secutively in the log book for three successive flights should 
be designated as a repetitive squawk at the termination of 
the third flight This is done by affixing the letters (REP) 

In red on the page margin preceding the Item number. 

The repetitive classification is valid regardless of Main¬ 
tenance repair actions taken, as long as the component 
continues to malfunction. The item continues to be repet¬ 
itive after each succeeding flight until fixed, 

A single malfunction item may be written up on each leg of 
a particular flight but will be considered as only one flight 
squawk at the termination station of the flight 

The burden of success of the repetitive squawk program lies 
primarily with the flight crew. Corrective action taken 
prior to a flight should be checked enrout^ whenever pos¬ 
sible, so that the continuity of flight squawks can be main¬ 
tained if the fix was not auccessfuL 


INSTRUCTIONS FOR USE OP 
FOUR ENGINE AIR CRAFT 
LOGBOOK 

COMPLETION INSTRUCTIONS 

Each log page must have at least the crew names, flight 
number and date; captain's signature; station, gross weight; 
fuel, flight times, oil add and airplane number Information* 

If unable to enter the remaining Informatloiv leave the 
blocks empty. All recordings are subordinate to the safe 
operation of the flight. 

When no change of crew or flight number occurs, one log 
page may be used for up to five flight legs. 

The performance portion within the heavy lines should be 
completed on a flight leg of 1:30 hours or more. Plan to 
record the data on the longest planned flight leg that exceeds 
1:30 hours. Take cruise readings as soon as stabilized 
thrust and speed is established. Even when long flight legs 
are flown it is preferable to record data at the heaviest 
gross weight available. 

Flight legs over 6 hours should have two log sheets com¬ 
pleted, with zero's entered in the ^Vircraft time" and oil 
add spaces in the second page. 

1. Airworthiness Release, Maintenance Done, Log Checked 
and StatiorV Date. 

These four boxes will be completed by Technical Services 
personnel, when required, and are not the responsibility 
of the flight crew. 

2. Doppler Data (International only) 

3. Flight Number and Date 

Enter flight number by the day of origination, baaed on 
local standard time. Example: Plight 95 originating on 
January 20, local standard time; is entered as 95-20. 

4. Crew Names and Domicile 

Enter last name. Initials and domicile code for the opera¬ 
ting crew, 

5. Captain's Signature 

The captain's signature denotes his review and approval of 
the log page. 

6. Station 

Enter the station code for departure and arrival station of 
the night leg covered by the log entry. 

7. Takeoff Gross Weight 

Enter the takeoff gross weight listed on the night weight 
slip or as computed by the crew at stations not served by 
TWA load control personneL 

8. Takeoff Fuel 

Enter the release fuel load in pounds. 

9. Takeoff Temperature 

a. Enter the takeoff temperature (•F) used to determine 
takeoff thrust 

b. The I and D blocks do not apply to the 860, 


a, Satlsfactory/Unsatisfactory (S/U) 

When making either an actual or practice approach 
using Category 2 procedures and equipment; cross out 
the letter not correct If the approach la unsatisfactory 
due to improper functioning of the aircraft equipment 
enter the cause as a malfunction. 


10, Category 2 Approach 
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COMPLETION INSTRUCTIONS 

b. Runway 

When a Category 2 entry la made; indicate the runway 
used including the deaignation left (L) or right (R) when 
required. 

.1. Landing Weight 

Enter aircraft gross weight at time of landing for the respec¬ 
tive leg. 

12. Air Time 

Use Greenwich times, baaed on the 24 hour clock, for OUT, 
OFF, ON and IN times. Air time is from OFF to ON, 

Enter the total air time for flight legs on the log in the per¬ 
formance data portion. If air time leas than 10 hour^ enter 
a zero in the first block. 

L3. Oil Add 

Enter quarts of oil added to each engine as noted on the fuel 
servicing form. If no oil is added, enter a zera 

Enter the total oil added to each engine for all flight legs on 
the page. Make these entries in the performance data sec¬ 
tion. If the total oil added to a particular engine is more 
than 9 quarts, enter a dash (-) in the block and record as a 
code 7 flight remark. 

14. Leg 

Enter the flight leg (1, 2, 3, etc) on which the performance 
data was recorded in the block marked “LEG^ ** 

15. Pressure Altitude 

Enter the first three digits of the indicated aircraft pressure 
altitude. 

16. Gross Weight 

Enter the first four digits of the aircraft gross weight at the 
time performance readings were taken. 

17. Static Air Temperature (SAT) 

Enter the indicated static air temperature In the second and 
third blocks. For temperature below zero, enter a in 
the first block. If temperature at or above zero; enter a 
in the first block. Example: 020 is -1-20* C. 

hO. Ram Air Temperature (RAT) 

Enter the indicated ram or total air temperature in the 
second and third blocks. If temperature is below zero, 
enter a in the first block. If temperature is at or above 
zero, enter a '*0" in the first block. Example: -20 indicates 
-20* C. 

.0. Indicated Air Speed (IAS) 

Enter the Indicated airspeed. 

JO. Mach 

Enter the Indicated to the nearest. 001 Mach. 

!1, Turbocompressor (T/C) RPM 

a. Enter the first two numbers of each indicated turbocom¬ 
pressor RPM. Enter left hand T/ C values in L blocks 
and right hand T/ C values in the R blocks. Enter. 
zeros in the C blocks. 

b. Enter in blocks where Alternate Source is used 
instead of a T/ C. 

c. Enter zeros in blocks where no T/ C or Alternate Source 
is used. 


22. Log Page Number 

Copy, from the log page on which you are recording data, the 
last three digits of the page number. This number is used 
to ensure proper sequencing of the data in the computer pro¬ 
gram. 

23. Engine Pressure Ratio (EPR) 

Enter Indicated EPR to the nearest . 01 EPR, 

24. Nj (RPM) 

Enter indicated RPM to nearest. 1%. When RPM exceeds 
100^ enter second, third and fourth numbers. Example: 

102. 3% is recorded as 02. 3. Enter 100% and 100. 1% as 

001 . 

25. Exhaust Gas Temperature (EGT) 

Enter indicated EGT to the nearest degree. 

26. Fuel Flow (F/F) 

Enter Indicated fuel flow to the nearest 50 pounds. 

27. Throttle Position 

Designate relative cruise throttle position. Consider the 
throttle quadrant scale from 1 to 10. One number equals 
1/2 knob width. Indicate II throttle position in the first 
block and relative position of remaining throttles in remain¬ 
ing blocks. Example: 7, 7, 5 and 7 indicates 13 throttle is 
one knob width behind the remaining throttles. Do not use 
tenths such as 7. 5, 6. 3, etc,, since only whole numbers 
can be recorded. 

26. Oil Temperature 

Enter the indicated oil temperature to the nearest degree. 

If temperature over 100*, enter the last two significant 
temperature numbers. Example: 110* is entered 10. 

Enter 100* and 101* as 01. 

29. Oil Pressure 

Enter the indicated oil pressure to the nearest pound. 

30. Alrborpe Vibration Monitor (AVM) 

Enter the II (D) and 12 (T) position Indicated values to the 
nearest 0.1 mlL 

31. Flight Remarks 

Space is provided to indicate the four moat significant flight 
remarks that can be coded using the code provided on the 
log page* This portion of the performance data need not 
be completed until the last leg on the log page. 

Indicate engine number in the first block and the appropri¬ 
ate code number in the second block on any line. More 
than one remark may be shown for an engine. Example: 

For a 12 engine EPR log remark, enter 26. 

Code 6 should be used for combinations of codes 1 through 
5. This code presumes EPR alignment. 

Enter zeros in any unused blocks. 

32. Plane Number 

Enter the assigned four digit TWA aircraft number preceded 
by a zera The plane number should be entered on all log 
pages; regardless of whether time or flight leg duration 
required completion of the entire data portion of the log. 

33. Date 

Enter the date of the first leg baaed on Greenwich time. 

Since the months of January (01) through September (09) 
have only one number, enter a zero in the first block for 
these months. Enter the last number of the year in the 
last block. Example: January 21, 1965, is entered 01215. 
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INSTRUCTIONS FOR USE OF 
FOUR ENGINE AIRCRAFT 
LOG BOOK 


C. COMPLETION INSTRUCTIONS 

32. Plane Number 

Enter the assigned four digit TWA aircraft number. The 
plane number should be entered on all log pages, regard¬ 
less of whether time or Right leg duration required com¬ 
pletion of the entire data portion of the log. 

33. Date 

Enter the date of the first leg based on Greenwich time. 
Since the months of January <01) through Septemer (09) 
have only one number, enter a zero in the first block for 
these months. Enter the last number of the year in the 
last block. Example: J^uiuary 21, 1965, is entered 01215. 

34. Malfunction/Work Perfofpied 

a. Red Circle ( (l) ) an(J Repetitive (REP) symbols should 
be carried over in red to the duplicate pages as well 
as the original. 

The captain will review the malfunctions listed in the 
log book prior to the arrival at each station to determine 
the status of the items t 


e. The comment portion of the log page may be used for 
malfunctioning items when the words '^Comments and 
Engineering Notes^* are deleted. 

35, Comments/Engineering Notes 

Any comments or information notes that pertain to the air¬ 
craft condition or performance covered by the present or 
previous log pages may be entered by the flight crew. 

Requests for information or comments pertaining to other 
areas of Technical Services responsibility should be made 
on the detachable forms provided in the back of the log book. 

When a functional check of a system is required, following 
maintenance repair, and the Right crew accomplishes the 
check at the request of maintenance personnel, enter an 
Engineering Note in the log book when the check is complet¬ 
ed. 


^ * 


(1) Red Circle 

Those items which paust be corrected before the 
Right can proceed ^R1 be circled in red, designating 
them as mandatory repfdr items and grounding the 
aircraft until the coprections can be made. 

(2) Repetitive 

After a single non-red circled Right squawk has been 
written up in the log book on three individual conse¬ 
cutive Rights (even though Maintenance corrective 
actions have been taken) the item Is to be classified 
as a repetitive squawk item at termination of the 
third Right. The item continues to be repetitive 
after each succeeding Right until item is fixed. 

A single non-red circled Right squawk may be written 
up on each leg of a particular flight, however, at 
termination station of the Right, this constitutes but 
one Right squawk. 

b. Only malfunctioning iterps should be numbered. Leave 
a blank line between itenis to eliminate misinterpreta¬ 
tion. 


Anything but a complete f^ of a malfunctioning item re¬ 
quires another entry of the item on a subsequent Right. 
Note the differences in operating conditions encountered, 
such as altitude, temperature, etc. 

^ c. Flight Crew shall not sign off malfunctioning items 
entered in the log. It is permissible, to provide 
Technical Services with useful information, to note 
in the log that a previous malfunctioning item was 
not encountered on a subsequent leg. The note will 
not be considered a sign off for the malfunctioning 
itenu 

d. Deletions or alterations to item write-ups or engi¬ 
neering and comment notes must be accomplished 
in the following specific mqnner. Draw a single line 
through the word, or words, so that the deleted 
material is still discernible. The word VOID, boldly 
written across the page, should be used when neces¬ 
sary to void an entire log page. 
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OPERATING MANUAL 


abbreviation 

DEFINITIONS 


A. 

AlHSt’KIJD TKHMS 


1. 

\'. 

. . Airspeiid 

2. 

. 

, . Maneuvering Speed 

3. 

. 

. . . Critical Engine Failure Speed 

4. 

'■r. 


.'i. 

Vad.ix v^,). . . 


(>. 

Vd. 


7. 

Vl. (KAS). 

. . . Equivalent Airspeed 

8. 

Vie. 


9. 

Vlo. 

Takeoff Lift Off Speed 

HL 

. 

mca. 

Outboard Out) 

11. 

v 

nic2. 


12. 

\r 

' nicg. 

. . .Minimum Ground Control Speed 
(One Outboard Out) 

13. 

^ mu. 


14. 

Vn,o. 

. . Velocity Maximum Operating 

15. 

Vs. 


16. 

Vsl. 


17. 

Vso. 

. . Stall Speed for Landing Flaps 

18, 

1.3 . 

yo 

. . . Boundary or Over IJie I-'eiiee 

19. 

REF. 

. . V.. or 1.3 

2 SO 

20. 

IAS. 


21. 

CAS. 

. , Calibrated Airspeed 

22. 

EAS. 


23. 

TAS. 


24. 



25. 

MSC.. 

. . . Maximum Speed Cruise 

26. 

LKC. 

, , . Long Range Cruise 

27. 

MRC. 


n. 

1. 

MACH TERMS 


2. 

<Mcr>. 

, . Critical Mach Number 

3. 



4. 

M, . 

lo 

, . Landing Gear Operating Limit 

a, 

^^mo. 

. . . Mach Maximiini Operating 

6. 


. . Change 

C. 

liNCilMC TERMS 


1. 

' . 

. . Thrust 

CIIANGI'S Alibi'c.'Viations Updated. 


*^17 .Total Engine Prtsjsure Behind Turbiney 

^i2 .Total Engine Freyaur e in I'rimt of 

Compresaors 

G. N.Speed of Compressor 

7. EGT.Exhaust Gas Ti-'inp. (Behind Tui‘blnes) 

0* .Burner Pressure 

9* CDP. ..Compressor Discharge Pressure 

10. CDT.Compresstir Disebarge 7'einpei'ature 

11. CIT.Compressor Inlet Total Temperature 

D, MISCELLANEOUS TERMS 

1. A/P.Auto Pilot 

2. C.Centigrade Temperature 

3. DME.Distance Measuring Equipment 

*1. F.Fahrenlieit Temperature 

5. KIFIS.Kollsman Integrated Flight Instrument 

System (Air Data System) 

(L NAM (NM).Nautical Air Miles 

V. P.A.Pressure Altitude (Set 29.92) 

0. G.W.Gross Weight 

9. MGL.Maximum Cross Load 

10. T.O. C.W.Takeoff Gross Weigiil 

11, NAM/LB (NM/LB). . Nautical Air Miles Per Ptnund of I'uel 


12. NGM/LB.Nautical Ground Miles Per Pound of {-'avl 

13. SAT (OAT).Static (True) Air Temperature 

14. SCAT.Speed Command Attitude'I'ai get 

15. RAT.Ram (Indicated) Air Temperaiin e 

19. TA'r.1‘ulal (Ram Indicated) Air Temp 

17. n(g).Acceleration Load I actor in (aisu 

and/or Maneuvers 

18. CTR.Center 

19. RW.H.mway 


2. F/F, . . .Fuel Flow 

3. EPR.Engine Pressure Ratio (P^7/P^2^ 


Aug-J i 


034?/? .-a 








































































TRANS WORLD AIRUNES 

-BBREVIATION CONVAIR 880 

)EFINITIONS _ OPERATING MANUAL 

>. MISCELLANEOUS TERMS ] ~~ 

!0, FPI.Flight Path Indicator ! 

!1. HDI.Horizon Director Indicator 

:2, RMl.Radio Magnetic indicator 

3. OBI.Omni Bearing Indicator 

:4. T/C.Turbocompressor (Cabin Air 

Compressor) 

!5. V/C.Vapor Cycle System 

16. KW.Kilo-Watts - Real Power 

17. KVAR.J^ilo-Volt Amperes (Reactive Power) 

18. KVA.Kilo-Volt Amperes (Apparent Power) 

19. 0.Electrical Phase 


2.7U.02 


Aug-23-62 


CHANGES; Abbreviations Updated. 
















TKMS WORU) AIRUNES 


CONVAfR 880 

FLIGHT HANDBOOK 


PLANNING AND 
PERFORMANCE 


MINIMUM EQUIPMENT LIST.. 

Air Conditioning 

Autopilot and Control Systems 

Communications. Electrical Power. Fuel 
System 

Hydraulic System 

Ice and Rain Protection 

Lights 

Navigation 

Power Plant 
Miscellaneous 


-16.01.01 

Feb-1-74 

15.01.02 

May-10-71 

15.01.03 

Dcc-18-73 

15.01.04 

jun-26-72 

15.01.05 
May-10-71 
15.01.06 
Jan-7-74 

15.01.07 

Jun-26-72 

15.01.06 

Dec-U-73 

15.01.06 
Mar-6-73 
15.01. 10 
Clct-5-72 

15.01. 11 
May-10-71 
15.01. 12 
Mar-6-73 


TAKEOFF, CLIMB AND CRUISE CHARTS 


INSTRUCTIONS. 15.10. 01 

Takeoff Thrust Setting 15.10. 01 

Climb Thrust Setting 15* 10- 01 

Cruise Thrust Setting 15. 10. 01 

Climb Charts 15.10.01 


Jul-23-71 

15.10.02 
Jul-26-71 

15. 10.03 
Jul-26-71 

15. 10.04 
May-13-71 
15.10.05 
May-13-71 


TAKEOFF THRUST SETTING CHART.15.15.01 

Feb-26-68 

OAT-RAT CONVERSION TABLE.15. 15. 02 

Feb-13-64 


FLIGHT PLANNING POLICY..15. 30. 01 

Minimum Fuel for Takeoff 15.30. 01 


Jul-16-71 

15.30.02 

Jan-18-65 


STANDARD FUELS AND WEIGHT AND BALANCE 


DATA. 15.35.01 

Sep-16-69 

Fuel Charts 15. 35. 02 

Sep-29-71 

Weight and Balance Data 15. 35. 03 

Mar-20-73 

TAKEOFF INSTRUCTIONS.15.40. 01 

Takeoff Gross Weight Data 15. 40. 01 

Mar-2 0-72 

V 2 and Boundary Speed Placard 15. 40. 02 

Mar-20-72 

Takeoff Sample Chart 15.45. 01 

Oct-13-71 


LANDING INSTRUCTIONS. 15. 50. 01 

Airport Landing Gross Weight Data 15. 50. 01 

Mar-20-72 

15.50. 02 
Oct-13-71 

Engine Out Maximum Landing Gross Weight 15. 50. 03 

Sep-25-72 

Relative Bearing - Wind to Runway 15. 55. 01 

Ocl-13-71 

Effective and Actual Wind Component Chart 15. 55. 02 

Oct-13-71 


AIRPORT LANDING GROSS WEIGHT DATA 

Jun-4-73 
Mar-10-74 
Apr-5-73 
Mar-6-74 
Jan-25-74 
Sep-14-73 
Jan-1-74 


15.860.01 
15. B60.02 
15.860. 03 
15.880. 04 
15. 860.05 
15.660.06 
15.860.07 


* 


* 


CLIMB THRUST SETTING AND MAXIMUM 

CRUISE THRUST LIMIT CHARTS.15. 20. 01 

Feb-26-66 

M. 80 NORMAL CRUISE THRUST SETTING CHART - 15. 20, 02 

Dec-20-73 

M. 82 NORMAL CRUISE THRUST SETTING CHART - 15. 20.02A 

Dec-20-73 

LRC THRUST SETTING CHART. 15. 20. 03 

Jul-28-66 

MRC/HOLD THRUST SETTING CHART.15. 20. 04 

Jul-28-66 

MINIMUM COST ALTITUDE/WIND TRADE CHART - 15.20. 05 

Jul-26-71 


INSTRUCTIONS FOR USE OF ALTERNATE AND 


FLIGHT PLANNING CHARTS.15.26.01 

Premises 16.25.01 

How to Use Charts 16.25.01 

Jul-26-71 

Alternate Planning Charts 15. 25* 02 

Feb-21-60 


DISTANCES BETWEEN AND TO AIRPORTS - - - - 16. 27. 01 

Distances Between Regular Airports 16.27.01 

Distances to Alternate Airports 15.27.01 

Jul-7-67 

15.27.02 

Jul-2-67 


I May-3-74 


15.00.01 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


MINIMUM 
EQUIPMENT LIST 


PLACARDING POLICY 


MINIMUM EQUIPMENT LIST (MEL) 

The Minimum Equipment List is to be used for determining 
those items of normal equipment complement which may be 
inoperative for flight dispatch without adversely affecting the 
airworthiness of the aircraft. 

All items of equipment which are related to the airworthiness 
of the aircraft and arc not included in the list are required to 
be operative. 

Such equipment obviously basic to the airworthiness of the air¬ 
plane arc tires, flight controls, engines, etc., and do not appear 
in the MEL, 

Equipment having no airworthiness connotation such as passenger 
convenience and entertainment items are also excluded from the 
MEL, and are not required for flight. 

Equipment not required for the flight to be conducted need not 
be operative. 

Whenever the captain and dispatcher arc unable to determine in 
which category an unlisted item belongs or in the event clarifi¬ 
cation as to the status of a listed item which may be only par¬ 
tially inoperative, etc., is desired, the captain and/or dispatcher 
should contact Operational Planning. Operational Planning will 
then contact the appropriate Flight Operations staff personnel 
for an interpretation of the condition. A confirming teletype 
message will than be sent to all parties concerned. However, 
the flight should not be delayed awaiting this confirming message 
since it will become a part of the flight records. 

The captain and the dispatcher are responsible only to determine 
that the flight in question can be conducted safely under the flight 
conditions anticipated using the appropriate MEL; however: 

Under no condition shall a flight be operated with less opera¬ 
tive equipment than that required by the MEL. 

The captain may require equipment to be operative over and 
above the minimum specified in the MEL when in his judgment 
such equipment is needed for the conditions under which the 
flight is to be conducted. 

When multiple permissible inoperative items exist, the cap¬ 
tain will assure that any interface or inter-relationship be¬ 
tween inoperative systems or components, or the exposure 
to additional failures, will not result in a degradation in the 
level of safety and/or undue increase in crew workload. 

For the purpose of this regulation the following definitions shall 
apply; 


Maintenance policy provides for a standard procedure governing 
temporary cockpit placarding of inoperative or malfunctioning 
equipment. 

In the upper portion of the placard the appropriate maintenance 
agency enters airplane number, station, logbook pages involved, 
and description of malfunction or deactivation. This portion is 
attached to outside front cover of the logbook. 

The lower section of the placard is a tear-off containing the 
words, ’'INOPERATIVE" and "MALFUNCTIONING. " The por¬ 
tion containing the appropriate word is applied on or adjacent 
to the affected instrument or control. 

When corrections are made, both sections of the placard are to 
be removed, 

NOTE 

Inoperative means any time a system and/or 
component malfunctions to the extent that it 
does not accomplish its intended purpose and/ 
or is not consistently functioning within its 
designed operating Umlt(s) or toierance(s). 


VFR conditions are considered to exist when: 

Airport ceiling and visibility are forecast and reported 
at all times at least 1000 feet above the initial approach 
altitude and throe miles, and 

En route operation from point of takeoff to point of landing 
can be conducted with visual ground contact . 

All other operating conditions shall be considered IFR, 


NOTE 

Under special circumstances specific test or 
ferry flights may be conducted with inoperative 
equipment beyond that allowed by this list upon 
specific authorization by NYCWO, 


P fit P Page 
FHB Page 


Feb-1-74 
Feb-1-74 


03.01,01 

15,01,01 
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CONVAIR 880 

PLANNING & PERFORMANCE 


QUIPMENT LIST 



880 



MINIMUM EQUIPMENT LIST 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 


REMARKS 

R CONDITIONrNG 





Freon Packs 

2 




Automatic cabin pressure controller 

1 




Manual cabin pressure control 

1 

A# 

A. 

May be inoperative for unpressurized flight. 

Cabin temp, control systems 

2 


B. 

Either Auto or Manual control may be inoperative. 

Cockpit temp, control systems 

2 




Cabin airflow Inds. 

2 

2* 



Cabin rate-of-climb indicator 

1 

C^ 

C. 

May be inoperative provided all other instruments and functions of pressuriza¬ 
tion system operate normally. 

Electric heaters 

2 

2 



Condenser ground cooling shutoff 

2 


D. 

One may be inoperative provided valve is secured closed and that refrigerator 
not operated on the ground, and at speeds below 185 knots in flight. 

Condenser tooling fan 

2 

Ds 



Condenser cooling air modulation 
valve 

2 

E* 

E. 

One may be inoperative. If open do not operate that refrigerator on grounds 
if closed do not operate that refrigerator in flight. 

Alternate prcj^s, source valve 

2 

F-> 

F. 

unpre^Burized flight. For pressurized night either 
one T/C or one alternate pressure source valve may be inoperative pro¬ 
vided the electronic cooling fan and valve are operative if the T/C inoperative. 

. Turbocompres^^or 

2 




Outflow valves 

2 


G. 

One may be inoperative provided it is electrically positioned closed and 
emergency relief function of that valve remain^: operative. 

Ham air shutoff valve 

2 


H. 

Valve(s) may be failed open for unpressurized flight- For pressurized 
flight, valve(s) may be failed closed provided at least two air sources and 
both freon packs are functioning normally. 

Recirculating fan 

1 




Recirculating fan shutoff valve 

1 

Je 

J. 

May be inoperative in closed position if fan not operated. 

Cabin altimeter 

1 

K* 

K, 

Either the cabin altimeter £r differential pressure gauge may be inope rative. 





Inoperative unit must be appropriately placarded in the coekpit. 


01.02 
j. 01. 02 


May-10-71 
May- 10-71 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


MINIMUM 
EQUIPMENT LIST 



880 


' MINIMUM EQUIPMENT LIST 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 

REMARKS 

s. Cabin differential pressure gauge 

1 

K* 


t. T/C bearing temp. ind. 

(if installed) 

2 

2^ 


u. Cabin altitude warning system 

1 

L* 

L. May be inoperative provided flight not operated above 10, 000 feet. 

V. Cabin temp, ind, system 

1 

1* 


w. Duct temp. ind. systems 

4 

4* 


AUTOPILOT AND CONTROL SYSTEMS 




a. Autopilot 

1 

A* 

A. Autopilot approach coupler must be operative if weather at destination airport 
forecast to be Category II conditions; or if forecast to be less than 1 mile 
visibility (RVR 5000), and No, 1 flight director system is inoperative. 

b. Autopilot trim ind. 

1 


B. May be inoperative if autopilot not engaged. If rudder axis of trim indicator 
inoperative yaw damper shall not be engaged. 

c. Elevator out-of trim light 

1 

B=> 


d. Control wheel autopilot disconnect 
buttons 

1 

2 

c* 

C. One may be inoperative provided autopilot disengaged below 10,000 MSL. 

i 

/e. Autopilot glide slope annunicator 

1 


D. May be inoperative provided autopilot not used for coupled approach* 

f. Autopilot Loc. annunicator 

1 



g. Autopilot auto capture button 

1 

1* 


h. Yaw Damper 

1 



i. Speed stability systems 

1 


E. May be inoperative provided following speed limitations observed: 

Normal operation - 333 IAS - ,725 M^ 

Emergency descent only - 373 IAS - ,775 M£ 

j. Stabilizer trim systems 

3 


F, Electric standby system may be inoperative. 

k. Wing flap position ind. 

2 

G* 

G. One needle may be inoperative provided a crew member visually checks 
position prior to takeoff. 

1* Warning horn (take off function only) 

1 

H* 

H, May be inoperative. Do not deactivate circuit breaker. 

m. Vortex generators 

98 

J 

J. A total of 6 may be missing from wings provided no more than 4 missing from 
one side. A total of 8 may be missing from the fin provided no more than 4 
missing from one side. 

) 



* Inoperative unit must be appropriately placarded in the cockpit. 


P & P Page 
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Dec-18-73 

Dec-18-73 


03.01,03 

15.0J.03 












MINIMUM 
EQUIPMENT LIST 


I 

MINIMUM EQUIPMENT LIST 


COMMUNICATIONS 



880 


a. Sclcal System 

b. Service Interphone System 
c* Cockpit Speaker Systems 

d. Electronics Compt* Cooling System 


2 

1 

2 

1 


2* 

1# 

2« 

A>i 


e. Hostess Call System 

f. P.A. System 


1 B 

1 C’f 


g. Hostess Interphone System 

h. Flight Deck Interphone System 


I D* 
4 E 


ELECTRICAL POWER 


Q, Generator sy&tems 

b. Watt"Var meters 

c. Ammeter 


4 At 
4 Bt 


C* 


d* Transformer rectifier 
Q* A.C* Essential power 


FUEL SYSTEM 


unit 

selector 


4 

1 Dt 


1 

a. Refueling panel quantity gauge 
systems 

I 

b. Fuel totalizer ind. 

c. Fuel boost pumps 

d. Fuel transfer and replenish pumps 


4 

1 

8 

8 


4* 

A* 

Bt 


TRANS WORLD AIRUNES 

CONVAIR 880 

PUNNING & PERFORMANCE 


REMARKS 


t 

A. Either the cooling fan or cooling valve may be inoperative provided at least 
one T/C and one alternate air source operative. 

B. May be inoperative. If cockpit to cabin call system inoperative, both the P* A* 
system and cabin interphone must be operative. 

C. May be inoperative for a flight or series of flights but may not depart a station 
where repair or replacements can be made. Required passenger oxygen and 
emergency briefing must be conducted orally, and hostess interphone system 
operative. 

D. May be inoperative provided P.A. system is operative. 

E. Required for all crew members on flight deck duty* 


A. One may be inoperative provided the bus tic system is operative. 

B. Any watt-var meters may be inoperative provided corresponding ammeters 
are functioning normally* 

C. Any ammeters may be Inoperative provided the corresponding watt-var 
meters are functioning normally* 


D* May be inoperative in one generator position provided 4 generators are 
operating normally. 


A. One may be inoperative per tank. 

B. Any pump and/or light or combination of pumps and/or lights may be 
inoperative, provided; 

1* Fuel use management monitored to remain within C*G. limits. 

* Inoperative unit must be appropriately placarded in the cockpit. 


08. 01. 04 
lb.01.04 


Jurt-2fi-72 

Jun-26-72 
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TRANS WORLD AfRUNES 

CONVAIR 880 

PUNNING & PERFORMANCE 


MINIMUM 
EQUIPMENT LIST 


MINIMUM EQUIPMENT LIST 


S80 


ss 

o 

u 




uiO 


REMARKS 


e. Fuel transfer and replenish pump 
low pressure lights 

f. Fuel jettison pumps 


g. Fuel scavenge pumps 

h. Boost pump low pressure lights 

i. Fuel temp* Indication 

j* Engine fuel pump warning lights 

k. Low level float switches 

l. Refuel pre-check systems 

m. De-fuel valves 

n. De-fuel valve lights 

o. Fuel valve in-transit lights 

p. Fuel quantity gauges 

q. Pressure refueling system 

r. Crossfeed valves 

s. Fuel heaters 


2# 

D« 

4# 

H« 

K* 

4 

L'!' 


2* When total fuel onboard is less than 6000# or there is less than 1500# in a 
tank with an inoperative pump or light, then crossfeed corresponding 
englne(s) with adjacent tank on same side. Do not shut off affected tank. 


C. #2 and #3 may be inoperative provided respective scavenge pumps are 
operative. Any may be inoperative if takeoff weight does not exceed 
162, 500#. (105% max, landing wt.) 


D. One per tank may be inoperative provided other boost pump in that tank 
is operative. 

E. May be inoperative in tank and one engine position. 

F. May be inoperative provided respective fuel tank boost pumps and warning 
lights are operative, 

G. May be inoperative provided respective pump considered inoperative and re¬ 
strictions under remark "B" observed. 


H. May be inoperative if valve secured closed. 


J. May be inoperative provided respective valve physically checked for normal 
operation prior to takeoff. 

K. One may be inoperative provided fuel quantity in subject tank ascertained by 
drip stick and in flight fuel consumption computed by fuel flow integration, 
all per instructions in Chapter 02, of 880 Flight Handbook. 


L. One may be inoperative provided it is fixed In open position. 

M. May be inoperative provided airplane operated to maintain engine fuel 
temperature 0®C or above. 


HYDRAULIC SYSTEM 
a. Auxiliary hydraulic pump 


1 * 


^ Inoperative unit must be appropriately placarded in the cockpit. 
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03.01.05 

15.01.05 
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PLANNING & PERFORMANCE 


MINIMUM EQUIPMENT LIST 


860 


o 


ll|UJ 

lij o 


REMARKS 


b. Nose wheel brake systems 


c. Air brake line test pressure gauge 

d. Engine driven pump low pressure 
warning lights 


e. Engine driven pump depressurizing 
systems 

f. System supply pressure low warning 
light 

g. Main gear anti-skid inoperative light 


h» Main gear anti-skid release lights 
i. Parking brake systems 


A* 


j. Main landing gear truck unlevel light 


k. Hydraulic system fluid quantity 
gauges {cockpit and hydraulic 
compartment) 


F* 


A* May be inoperative provided system is disarmed and the appropriate takeoff 
and landing restrictions, as found in chapter 15 of the flight handbook, are 
adhered to. Revised release should be provided if malfunction known prior 
to actual flight departure. (Place "nose wheel brakes" switch off. Do not 
deactivate NLG anti-skid circuit breaker.) 


B. One in each system (^fl and #2) may be inoperative provided respective pump 
determined to be operating normally prior to takeoff and landing by deacti¬ 
vating pump with operative light and noting pressure depletion and buildup 
on pressure gauge. Pump with operative light must be on at all times 
except for check. 

C. May be inoperative provided supply line shutoff valve operative. 


D. "Inoperative" light may be inoperative provided all "release" lights opera¬ 
tive. Any "release" lights may be inoperative provided "inoperative" light 
is operative. 


E. Must be operative for flight origination. May be inoperative departing a 
through station only if correction cannot be made by component replacement 
from available stock or by reasonable maintenance effort. (The intent of 
this regulation is to make all reasonable effort to maintain this component 
operative at all times within the bounds of avoiding extensive flight delay or 
cancellation.) 

F. May be inoperative. When dispatching with inoperative light, locked lever 
must not be overridden unless greater emergency exists. 

G. Hydraulic reservoir sight gauge may be inoperative provided an alternate 
positive method of determining the fluid quantity is utilized. 

Tank #2 hydraulic quantity indicator may be inoperative provided: 

1. The tank #1 hydraulic quantity indicator is operative. 

2. The hydraulic reservoir sight gauge is operative. 

3. The tank #1 indicator is monitored closely for any Indication of a fluid 
loss. 

4. Both low pressure warning lights for the #2 system are operative. 


ICE AND RAIN PROTECTION 
a. NESA windshield systems 


A-i* 


A. 1. Anti-fog for 4 aft windows may be inoperative. 

2. Anti-fog on captain's or first officer's windshield may be inoperative 
provided anti-ice and rainclear operative on that windshield. Center 
windshield anti-fog may be inoperative provided anti-ice operative. 

3. Anti-ice for 3 forward windshields may be inoperative for flight into 
non -icing conditions provided anti-fog and rainclear operative. 

4. Anti-ice for captain's or first officer's windshield may be inoperative 
for flight into icing conditions provided anti-fog and rainclear are 
operative on affected windshield. 

* Inoperative unit must be appropriately placarded In the cockpit. 


03.01.06 

15.01.06 


Jan-7-74 

Jan-7-74 
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MINIMUM EQUIPMENT LIST 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 

REMARKS 

7. I(*r and Rain Protci tion 




h. Pitot hoati'i'S 

2 

B 

B. Captain's may be inoperative provided flight not condurted in visihle moisture 
or icing conditions. 

< . Rain okat* system 

1 

C 

C. May he inoperative if no precipitation anticipated in (ieparture t»r arrival 
terminal areas; further*, provided that if any NESA windshield nystc'in is 
inoperative the provisions of Remark "n" above are also mc'l. (Haint lrar 
shutoff valve must he operative at all time's. ) 

R- Wing anti-ice systems 

2 

D-fr 

D. Left and/or right wing systems may lie inoperative for flight JnL<» non-icing 
t'onditions, provided inoperative valves remain closetl. 

r. Wing anti-ice valve lights 

n 

6* 


f. Anti-ice ON advisory light 

1 

1« 


g, Ungine anti-ire syslrms 

h. SCA'J' lift transdurer heater 

A 

E* 

E. One anti-ice valve (front frame or duct lip) on one engine may he inoperative 
provided flight not operated in icing conditions and valve Is in closed position. 

(if installed) 

1 



i. Rain repellent systems 

1 

I’fr 


j. Static Port Ileatera 

2 

F* 

F. Static port heaters may he inopc’rative, provide<l if any hcattm inoperative and 
conditions of moderate to heavy pn ripitatioii exists in landing U rminal area 

1. The approach and landing must he oonduc ted with an oprrai>k' IJ.S including 
glide slope to utilize published ILS minima. 

2, For any other approach except circling* limits arc 800-2 unless published cd 
limits are higher. For circling, at ]ea.st 1000-3 required. 

0. Lights 




a. Navigation lights 

3 

A 

A. May be inoperative for DAY condilions. One lamp in each 
position may be inoperative. 

b« Taxi lights 

2 

2% 


r. Landing ligiits 

4 

B« 

B. None required for DAY operation. Tor NIGHT operation, one light on 
each side’ may be inoperative. 

d. Anti-collision lights 

2 

C* 

C. One may be inoperative for DAY candilions. 

c. Wing illumination lights 

2 

2^ 


r. Instrument panel, J)edcstal, and 




consul lighting systems 

D 

D* 

D, Components of these lighting systems may be Inoperative provided 

sufficient illumination is available to make all controls and instrumen¬ 
tation easily readable for safety of flight by remaining lighting. 

g. Coc kpit red dome light 

2 

2=^ 


h. Map lights 

2 



i. Cahin lighting system (normal) 

E 

E* 

E. Any may be inoperative (except emergency lights), providing remaining 
Illumination adequate for performance of Cabin Attendant duties. 

j. Cargo c ompt* lighting systems 

2 

2 

* Inoperative unit must he appropriately placarded in the cockpiL 
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TRANS WORLD AIRUNES 

CONVAIR 880 

INIMUM PLANNING & PERFORMANCE 


aUtPMENT LIST 



HHO 



MINIMUM EQUIPMENT LIST 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 


REMARKS 

GHTS 





. Whf^el well lighly 

i 




Sieat belt - no smoking sign system 

1 

I’- 

1 -. 

May be inoperativi: providt d: 




1, 

Cock()it-cabin i all and interphone systenns arc operative. 




2. 

P. A. system is operative .in<l us< d lo annoumro Beat belt and im smoking 
rcslriciiions. 

1 . Emergency exterior lights & Slide 
light system 

1 


G. 

T hese lights may be inoperative on all aircraft providt d flight originations 
anti terminations are within daylight hours. Manual revisinnsv follow. 

AVI CATION 





. Remote comixiss systems 

2 

A** 

A. 

One system may be inoperative for \ FR conditions provided one heading 
indication is operable on each Pilot's iianel. One wyslem may be uncompen¬ 
sate fl for VFR t>r IFR. Both byslcms may be unrom pen sated for one flight 
under VFR tamdilions. 

. Magnetic compass 

1 


B. 

Must be operative at flight origination. If inoperative en route flight may 

1 tmlinue lo termination. Both polar path compass systems must be operative. 

. ADF receivers 

2 




. Clocks 

2 

1 



. Flight director systems 
(command bar) 

2 

C* 

C. 

One system may be inoperative if weather conditions at the destination air¬ 
port arc forecast Ui he one mile visibility (5000 RVR) or bctttrr. If forecast 
less than one mile (5000 HVR), No. 1 flight director system may be in¬ 
operative, provided No. 2 system ini:ltiding display on both Pilot's panels 
is operative and the autopilol approach coupler is operative* 





If Category 11 weather conditions forecast for destination airport, both fliglit 
director systems must he operative for dispatch. 

. Flight recorder 

1 

pa 

D. 

In the event of malfunctioning or failure of the flight or voice recorder, the 
airplane may continue the flight or series of flights, but may not depart a 
station where repairs or replacements can be made. The flight recortk^r 
beep tone may be inoperative. 

T. Voice recorder 

1 

D 



1 . Machy Airspeed warning system 

1 

F* 

K* 

May be inoperative provided both machmeters operative and speed stability 
inoperative speed limitations are observed. 




NOTE: ir warning sounds heduw speed stability inoperative limit speeds pull 
the circuit breaker. 

If warning sounds above spee<l .stability inoperative limit speeds, tiperale 
bt'low warning onset and do not tleaetivate the warning. 




* 

Inoperative unit must be appropi'ialely placarded in the cockpit. 
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TRANS WCaiD PRUNES 

CONVAIR 880 

PLANNING & PElipORMANCE 


MINIMUM 




aao 




EQUIPMENT 

ITEM 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 


REMARKS 

9. Navigation 





i. 

Glide slope system 

2 

♦ 

EE 

EE. 

One may be inoperative provided weather at destination forecast to remain 
at or above 200 - l/2 or RVR 2400. 

j- 

KIFIS system 

2 


F, 

One KIFIS system may be inoperative provided circuit breaker pulled. 

If captaln^s KIFIS system is Inoperative then speed stability inoperative 
limitations must be observed. 






If a malfunction or failure occurs to the captain's KIFIS system airplane __ - 

may continue the flight or series of flights, but may not depart a station 
where repairs or replacements can be made. 

k. 

Machmeter 

2 

G** 

G. 

One may be inoperative. If captain^ s inoperative observe speed stability 
inoperative limitations. 

1. 

Marker beacon systems 

1 


H. 

May be inoperative for VFR conditions, or may be Inoperative for IFR 
conditions provided both ADF'b operative and weather at destination 
forecast to remain at or above 250-3/4 or 4000 RVR. 

m. 

Static air temp. ind. 

1 

J* 

J. 

Either the static air temperature indicator or ram air temperature 
indicator may be inoperative. 

n. 

Ram air temp. ind. 

1 

J* 



0* 

True airspeed ind« 

1 

!♦ 



' p. 

Slip Indicators 

2 

0 



q- 

RMl 

2 


L. 

One RMI may be inoperative in all functions provided the compass card 
and ADF pointer Indication operate in the other RMI. The VOR pointer 
indication may be inoperative in both RMIs. 

r. 

Omni-bearing ind. 

2 

2* 



B* 

Altimeter vibrator 

2 

M* 

M. 

One may be inoperative provided terminal VFR conditions exist at depart¬ 
ing and arriving stations. 

t. 

Weather radar systems 

1 

N* 

N. 

May be inoperative; 






1. Under DAY VFR conditions. 






2. Under NIGHT VFR or under IFR conditions provided current weather 
reports indicate no thunderstorms or other potentially hazardous 
weather conditions which can be detected by weather radar exist en 
route. 






3, At through stations when current weather reports indicate thunder- 
storms or other potentially hazardous weather conditions which can 
be detected by weather radar ^ exist en route provided the captain; 






a. Reviews the Company Jet Route Selection Advisory Forecast. 






b. Reviews latest avallGd)le weather report and flash advisories. 






c. Receives from Dispatch any Information deemed significant re¬ 
garding thunderstorms or other hazardous weather conditions. 

1 





d. Plans flight to select routes or altitudes which will avoid fore¬ 
cast hazardous thunderstorms en route whenever feasible. 





♦Inoperative unit must be appropriately placarded in the cockpit. 


) 


) 


) 
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MUM 

[PMENT LIST 


TMAM5 WOULD AIRUNiS 

CONVAIR 880 

PLANNING li PERFORMANCE 


EQUIPMENT 

ITEM 



REMARKS 


Wavigatlon 

t. Weather radar aystema (cont'd) 


u. DM£ syatem 
V. SCAT system 

Wp Autothrust syatem 
Xp ATC transponder 

y* Altitude Encoder 
Zp Compass Comparator system 
a* Radio Altimeter (If installed) 
b* Altitude Alerting Syatem 


1 * 

P* 

Q** 

2 * 

1+ 

I* 

RM 


4. On any training, test, or ferry flight. 


Dlapatch Rcleaae 

It will be neceaaary to include In the dispatch release this statement, 
"Airborne weather radar not operative and not required", whenever 
the captain and flight dispatcher are advised by maintenance that 
the airborne weather radar is inoperative and it is determined by the 
captain and the dispatcher that this facility la not required for the 
particular weather conditions. The captain is responsible to assure 
entry is made on the dispatch release form at the station if not already 
included In the dispatch release message or supplement* 


P* If Installed, may be inoperative for dispatch unless weather 
at destination airport forecast to be Category 11 conditions. 


Q. One must be operative at flight origination. In the event both ATC transpond¬ 
ers become inoperative en route the flight may continue to the next point of 
intended landing where repairs or replacement facilities are avedlable. Ap¬ 
propriate authorization from the ATC Centers concerned la necessary. 


R. In the event of malfunction or failure, the airplane may continue 
the Right or series of flights but may not dep^ a station where 
repairs or replacements can be made* 


c. Standby Horizon Indicator 


1 0 


Power Plant 


a* EPR Indicators 


b. Fuel Flow Indicators 


4 A* 


4 


A* One EPR may be inoperative provided affected engine has operative 
fuel Row indication and the following apply: 

X. An engine with inoperative EPR, all other thrust related Indications, 
namely RFM, EGT and Fuel Flow were normal on last Right leg. 

2. Prior to each takeoff a visual check of the engine (inlet and exhaust) 
with the inoperative EPR will be made* 

3* Observe alternate takeoff procedures ouRined in Flight Handbook. 

4. Maintenance: See QPfcP chapter/ section 4-3-1 page 6B for special 
Maintenance respetislbillty and procedures* 

B* One may be Inoperative provided respective main tank quantity gauge is 
operative* 


c. Thrust reversers 


4 


C* 


C. One may be inoperative, or one on each side provided they are symmetrically 
opposite, provided reveraer(B) is in stowed position, and runways at takeoff 
and landing airports are forecast to be clean and dry If less than 7500' In 
length. 


* Inoperative unit must be appropriately placarded In the cockpit. 
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TRANS WORLD AIRUNES \ 

CONVAIR 880 

PIANNINC & PERFORMANCE 


minimum 

EQUIPMENT LIST 



860 


MINIMUM EQUIPMENT LIST 

NORMAL 

COMPLEMENT 

PERMISSIBLE 

INOPERATIVE 

, 

REMARKS 

10. Power Plant 




d. Reverse thrust position lights 

4 

D* 

D, May be inoperative if reverser inoperative. Either the position or 
the in-transit light may be inoperative for operating reversers. 

e. Reverse thrust in-transit lights 

4 

D* 


f. Engine bleed valves 

4 


E. One may be inoperative for operation in non-icing conditions provided 
valve is closed and air bleed limits in Section I of 880 Flight Handbook 
observed. If bleed air valve light inoperative assume valve inoperative 
and leave in closed position. 

g. Oil quantity gauges 

4 

F* 

F. One may be inoperative provided respective oil tank serviced to capacity 
and it is determined no oil leaks exist. 

h* Oil low pressure lights 

4 

G* 

C. One may be inoperative provided respective oil quantity gauge operative. 

i. EPR settable index 

4 

H 

H. Any may be inoperative provided alternate takeoff procedure (set 

takeoff thrust prior to brake releasc)j as outlined in Flight Handbook 
is used. 

J- Start Valve position lights 

4 

J# 

J. May be inoperative provided: 

1 



1. No crossbleed starts permitted. 




2. Start all engines with bleed valves closed. 

k. Engine vibration monitor 
systems 

4 

4 ^ 

3. Compare start cart duct pressure after all engines started to before 
starting pressure to insure all start valves closed. 

L Igniters 

6 

K* 

K. One may be inoperative provided anti-ice system fully operative on that 
engine. 

11. Miscellaneous 




a. Door warning systems 

2 

A# 

A. Any door warning light system may be inoperative providing: 




1. The malfunction is definitely isolated to the door warning light 
system. 




2. A functional check of the door and latching mechanism is performed 
to assure proper door operation. 




3. Door handles are checked on exterior and interior (when possible) 
by crew and maintenance to insure handles are in the "closed" and 
"locked" position. 

1 



* Inoperative unit must be appropriately placarded in the cockpit. 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PUNNING & PERFORMANCE 


EQUIPMENT 

ITEM 


B80 


P 

S-* 

§5 

o 

u 


UJO 

a.S 


REMARKS 


1* Miscellaneous 

b. static discharijer 

c. Portable* O 2 bottles in cabin 


B. Aircraft equipped with rigid static dischargers may be dispatched with 
any number missing* Replacement will be made at next check "C"* 

C* One serviceable bottle must be available in the cabin for each operating 
Cabin Attendant. 


d. Crew and Passenger Oxygen 
Systems 

e* Engine fire extinguisher bottle 
discharge lights 

f. Megaphone 


2 D* 
4 4 

1 E* 


g* £vac signalling system (if 
installed) 


1 F* 


D- Supplemental oxygen not required for passengers on flights below FL 100, 

V 


E. Must be operative for flight origination* May be inoperative departing a 
through station only if correction cannot be made by component replace¬ 
ment from avaUablc stock or by reasonable maintenance effort* (The 
intent of this regulation is to make all reasonable effort to maintain 
this component operative at all times within the bounds of avoiding ex¬ 
tensive flight delay or cancellation*) 

F, May be inoperative provided each panel placarded and ^ cockpit and cabin 
crew members advised of status. 


h* Crew life vests 


5 C* 


i* Flight deck shoulder harness 


H* 


G* ACM life vest(s) may be missing for each ACM seat not occupied. All 
occupied cockpit seats must have serviceable life vest stowed in designa¬ 
ted location* 

H. Out of stations where repairs or replacements can be made, the pilot's 
co-pilots and flight engineer's scats shall each have an operative shoulder 
harness. 


* 4 


♦Inoperative unit must be appropriately placarded in the cockpit. 
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TUANS WORLD AIRUNSS 

CONVAIR 880 

PUNNING a PERFORMANCE 


TAKEOFF* CLIMB 

and cruise 

CHARTS INSTRUCTIONS 


A. GENERAL 


E* 


Charts Include thrust setting for Takeoff, Climb (Max* 
Cont.Constant Mach, Long Range, and Maximum 
Range/Holding cruise. Performance charts are for 
Climb, Constant Mach, Long Range and Max. Range/ 

Hold cruise configurations. 

B, TAKEOFF THRUST SETTiNG 

i. Opposite existing ambient temperature and under the 
appropriate station pressure read EPR required and ex¬ 
pected RPM, 

2* Maximum RPM limit is given opposite the ambient 
temperature and EGT limits as a footnote. 

3. Engine bleed effects on EGT are noted as a guide to engim 
condition, and to show EGT decrease available by closing 
bleed valve in event engine operates at EGT limit. 


MINIMUM COST ALTITUDE/WIND TRADE 

The minimum cost altitude/wind trade chart provides a 
means of determining the minimum cost altitude for a 
flight segment as a function of weight and differential 
wind component. The solid line labeled Reference Optimum 
Altitude represents the optimum cost altitude for a zero 
wind gradient condition (the same wind at all altitudes). 

The light lines labeled Compensating Wind Required 
represent the additional wing component required to 
justify flying at other than reference altitude. 

This chart takes into account all the variables that affect 
costs. When the speed is optimized as it is when flying 
at minimum cost mach, the other factors of weight and 
wind will determine the altitude where the aircraft should 
operate for minimum cost. The wind lines show the wind 
additives from the reference altitude where the cost of 
operating the aircraft would be identical. This takes into 
account the change in TAS and fuel flow at the various 
altitudes. 


C. CLIMB THRUST SETTING (Max Continuout Thruft) 

This chart presents climb (max. cont,) thrust as EPR for 
any indicated RAT and RPM for any combination of 
indicated RAT and altitude. 

D, CRUISE THRUST SETTING 


The relationship of weight* altitude and wind effect on 
minimum cost will continually change, as the flight 
progresses. Therefore, these variables should be 
periodically assessed to assure the aircraft is being 
operated at tiie best altitude. 

F, CLIMB CHARTS 


1, Normal Cruise Thru t Setting Chart 

This chart presents the basic thrust setting parameters 
required to achieve the Minimum Cost speed schedule 
cruise configuration (M. 82) for any combination of gross 
weight and flight level. 


1, The values in these charts are expected performance based 
upon the following parameters. 

a. The weight index is that at brake release. 






2 . 


a. At intersection of cruising flight level and airplane 
gross weight and given IAS required for Min, Cost 
speed schedule* average EPR required to maintain 
speed* and limiting temperatures (RAT and OAT at 
Min, Cost Mach) at which that EPR equals Max, 
Cruise Thrust. 


b. If OAT at the desired flight level (or RAT when at Min, 
Cost speed) is equal to or less t han values shown in 
appropriate thrust setting block, accelerate to Min. 
Cost IAS and set EPR given. 

If existing OAT or RAT is higher than values in blocK 
set EPR by Max. Cruise Thrust Table and accept 
resulting cruise speed. 


2 . 


c. Buffet guidance Is provided for 1.5 and 1, 3G maneuver 
margins at the weight-altitude described by the 
designated boundary lines. Operation at or below 
the 1, 5G line will provide sufficient maneuvering margin 
for protection from unanticipated severe convection 
turbulence. The area between 1.5 and 1.3G lines 
will accommodate all clear air turbulence and light 
to moderate turbulence associated with thunderstorm 
activity. Operation above the 1, 3G line should be 
conducted only if smooth air is anticipated. 


Long Range Cruise Thrust Setting and Max. Range/ Hold 
Cruise Thrust Setting Charts. 3 . 

These charts present the basic thrust setting parameters 
required to maintain the desired speed for that cruise 
configuration for each combination of altitude and gross 
weight Included arc the temperatures at which that 
EPR equals the max. cruise thrust rating. Use of the 
charts is as explained for the normal cruise thrust 
setting chart in paragraphs D, 1. a and b. 


b. Static Air Temperature (SAT) references the performance 
data block for the climb to the altitude in which column 

it appears, SAT ^ OAT. 

c. "Fuel'* and '*Time" are those required from brake 
release to acceleration to cruise speed at top of climb. 

Distance'* is the still air nautical ground miles covered 
during this period. 

d* "AVG. TAS" is the average value during climb. 

e. The values in this chart are based upon a 350 KIAS/ M. 80 
climb schedule. 


The aircraft initial cruising capabilities at the top of climb 
are denoted by the background treatment of each climb 
performance block as follows: 


4 

tii^tiHHiilindicates aircraft has Long 
Range Cruise capabilities for altitude-weight- 
temperature conditions in this envelope. 


b. Unshaded portion of chart denotes aircraft has at least 
M. 82 capabilities for the altitude-weight-temperature 
conditions as shown. 


Black dot 


limited by restriction* 


in box indicates cruise speed may be 


Use of Charts 


a. Select climb chart for the appropriate takeoff weight 
(Start of roll weight ) 

b. Opposite the selected cruising altitude find the column 
headed by the forecast temperature for that altitude. 
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TRANS WORLD MRUNBS 

CONVAIR 880 

PUNNING & PERFORAItANCE 


rAKEOFK, CLIMB 
'VND CRUISE 
CHARTS INSTRUCTIONS 

CLIMB CHARTS (Cont'd) 

c. Read the expected "Dist-Puel-Time-and AVG TAS" 
climb performance. 

d. Note the aircraft initial cruise capability for the selected 
condition. 

L CRUISE CHARTS 

TabuJarlzed charts are provided for the following cruising 
regimes: ^ 

a, Mach* 82 Cruise 

The speed schedule resulting in maximum operating 
economy, 

h. Long Range Cruise 

The speed schedule which will produce 99% of the maxi¬ 
mum range for the flight condition, (1% range is sacri¬ 
ficed for 4-6% gain in speed. ) 

c. Maximum Range/ Hold 

A speed schedule which provides maximum endurance 
without loss in range over LRC and is also maximum 
endurance in the clean configuration for racetrack 
holding patterns. This schedules the minimum thrust 
possible at a sacrifice of no more than 1% of aircraft 
maximum range capability and schedules a Bpecd 
no less than 1, 1 minimun irag speed (True max. en¬ 
durance in level flight. ) i le 10% speed margin compen¬ 
sates for the *'G" loading experienced in turns and 
prevents dropping below and the necessity of adding 
power during the turn, 

d. Maximum Cruise Thrust Setting 

This chart references maximum cruise thrust as EPR 
versus indicated RAT. 

L All performance values shown in these charts are instan¬ 
taneous values for the altitude-temperaturc-weight combin¬ 
ation selected. 

J. Shaded areaEHiiOiillO indicates speed is less than M. 82 
on the M. 82 Charts, and less than long range cruise speed 
on the LRC Charts due to thrust limitations. All perfor¬ 
mance data shown in this area is at Maximum Cruise 
Thrust, 

, Fuel flow shown on chart assumes normal engine bleeds. 

. Temperature values on the cruise charts are OAT and 
i l l d i rfiteTl RAT. OAT is found on the Temperature Con¬ 
version Chart for any combination of indicated RAT and 
Mach. OAT may also be derived from indicated SAT by 
applying the following correction: 

Indicated Mach 

OAT s Indicated SAT - , 3 ,5 .7 ,9 

-4* -5" -6® -7* 

Chart Mpch values are indicated Mach. 

To correct temperature and speed indications for instru¬ 
ment error (calibration) in brder to crosscheck instrument 
accuracies on the Jeppesen Computer apply the following 
factors: (for normal cruise conditions) 

True Mach - Indicated Mach + . 005 
CAS r IAS + 2 KTS. 

On the computer align pressure altitude with calibrated air¬ 
speed and read true mach number. Set., 9 recovery factor 
line on cursor at indicated RAT and read true airspeed. 

Jul-26-71 
Jul-26-71 


8, EPR (A/ L) is presented in each performance block as the 
(A) average setting required on all 4 engines to obtain that 
performance, followed by (L) the maximum cruise thrust 
limit EPR for that Mach number. 

9. The code letter "b" is inserted in certain high weight-high 
altitude performance blocks to denote that in this configura¬ 
tion the aircraft will experience buffet at turbulence pene¬ 
tration speed should gust ^ads of l,5Gs be exceeded, 

10, Us e of Charts 

Select cruise chart for the appropriate cruise reginie 
/ and altitude, 

/ b. Locate the performance block intersecting the OAT at 
I that altitude and aircraft instantaneous gross weight, 

c. Interpolate between temperature columns as required. 

d. The performance values shown are those which the 
aircraft should produce for conditions selected, 

e* Proceed to the next lower w«rigiit bracket wiien aircraft 
weight has been reduced to that value. 

f. When flying at maximum cruise thrust, if aircraft is 
substantially below chart speech EPR may be increased 
. 01 for each . 01 low in Mach. When flying at a constant 
Mach, LRC, or MRC/HOLD, schedule at less than max¬ 
imum cruise thrust; if aircraft is below chart speed, EPR 
may be increased am required to obtain chart speed. In 
this case do not exceed maximum cruise thrust EPR for 
that Mach number as shown in that performance block. 

IMPORTANT 

Fleet consistency of performance is very high. 

Before deviating from chart EPR as provided 
above make every effort to determine accuracy 
of speed, temperature, and thrust instrumen¬ 
tation and weight calculation. If necessary to 
deviate from EPR to obtain chart speed make 
corresponding Jog write-up. 

8* When aircraft speed falls below chart value because of 
turbulence, maneuvering, etc., set maximum 
cruise thrust limit EPR to accelerate back to chart 
speed; then reset chart EPR. When speed is reduced 
substantially below chart for turbulence penetration, etc., 
— ^ get maxi mum cont inuous thrust limit EPR tojiecelerato 
back lo chart epeod: tlien regel ckart fPfl. " 

h. Whenever ATC or weather restrictions dictate operating 
at an altitude where the performance chart is blank for 
the temperature and aircraft weight combination the follow¬ 
ing shall be observed: 

(1) Set EPR shown in the warmest temperature block for 
the aircraft weight. 

(2) Aircraft Mach and IAS and RAT should bo that shown 
in the above specified block. Other given performance 
values will deviate, but may be estimated by noting 
difference in shown performance values for same 
temperature spread at constant EPR, 

(3) Check resulting thrust against Maximum Continuous 
Thrust Climb Table. DO NOT EXCEED MAXIMUM 
CONTINUOUS THRUST. 


,02 

,02 
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TRMS WORU> AIRUNSS 


CONVAIR 880 


TAKEOI-’F, CLIMH 
AND CHULSK CHARTS 
INSTRUCTIONS 


PUNNING & PERFORAUNCE 


) 


O. CRUISE CHARTS 


(4)Knlt'r in lo^^biJok at least one jH^rformance entry at 
this thrust and note duration of its use and brief 
stutLMiient of t‘easan nrressitatirif* its use, 

CO Use of this provision shall be i onfincd to those in- 
stanrt's where no practical alternative in altitude 
or route exists. 


NOTE 


In nn rase shall any chart blank area be relied 
on hir I'^light Planning Purposes, 
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CLIMB 

185,000 LBS 


TRANS WORLD AIRUNBS 

CONVAIR 880 

PLANNING & PERFORMANCE 


CLIMB 


PRESSUKE 

ALTITUDE 

OrERATlWu 

PARAUETER 



GROSS REIGWr 185,000 1.BS 

(T.O.G.U 

.) 



LOfOOO 

SAT - °C 

FUEL-LB 

timlAict. 

AVG. TAS-KTS, 










39,000 

SAT - ^ 
rUEL-LB* 
TlME/tUST* 

AVG, TAS-KTS. 



Si 

41V 

IPL 

E 




37,000 

SAT - 

FUEL-LB 

TIME/DIST. 

AVG, TAS-KTS. 










35,000 

Sff - °c 

FUEL-LB 
TIHE^ISr, 

AVO. TAS-ICT3, 

-70 

8730 

24/162 

435 

-65 

9090 

25/172 

440 

-60 

9570 

27/186 

445 

-55 

10180 

29/207 

450 

-50 

10920 

33/229 

454 





33,000 

SAT - ^ 
niEL-LB 

TIME/LI UT. 

A/O. TAS-KTS, 

-7'l 

7 7 30 

n/uo 

vzn 

-65 

8030 

20/138 

434 

-60 

B420 

22/14B 

439 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


CLIMII -nil’U.'T olITTII.'l 
<‘.HI K\XIMUM 
nilll^vr I.I.VIT CJIr-.l'T. 


CLIMB THRUST 
SETTING CHART 


MAXIMUM CRUISE 
THRUST LIMIT CHART 


IND 


R P M 

RAT 

i<:pr 

S. 1.. 

30. 000> 

40, 000> 

40 

2. 09 

98. 2 

98. 5 

98. 8 

38 

2. 11 

98. 2 

98. 5 

98. 6 

3(5 

2. 13 

98. 0 

98. 3 

98.4 

34 

2. 15 

97. 8 

98. 2 

98. 5 

32 

2. 17 

97. 8 

98^ 

98. 5 

30 

2. 19 

97. 6 

98. 1 

98. 3 

28 

2. 21 

97. 6 

97. 9 

98. 3 

26 

2.23 

97. 5 

97. 9 

98. 2 

24 

2.25 

97.4 

97. 8 

98. 2 

22 

2.21 


97. 7 

98. 0 

20 

2, 28 

97. 1 

97. 6 

97. 9 

]8 

2. 30 

97. 2 

97. 6 

97. 8 

16 

2. 32 

97. 0 

97. 5 

97. 8 

14 

2. 30 

96. 4 

96. i) 

97. 2 

12 

2, 31 

96. 3 

96. 9 

97. 2 

10 

2. 33 

96. 1 

96. 8 

97. 1 

8 

2. 34 

96. 0 

96. 6 

96. 9 

6 

2. 36 

96. 0 

96. 6 

96. 9 

4 

2. 37 

95. 8 

96.4 

96. 8 

2 

2. 38 

95. G 

96. 2 

96. 6 

0 

2.40 

95. 6 

96. 2 

96. 6 

- 2 

2. 41 

95. 4 

96. 0 

96,4 

- 4 

2.42 

95. 2 

95, 9 

96. 3 

- 6 

2.44 

95. 2 

95, 9 

96. 3 

- 8 

2.45 

95. 0 

95. 8 

96. 1 

-10 

2.46 

94. 8 

95. 6 

96. 0 

-J2 

2.47 

94. 6 

95, 5 

95. 9 

-14 

2.49 

94. 6 

95. 5 

95. 9 

-16 

2. 50 

94. 5 

fl5. 4 

95. 8 

-18 

2.51 

94.4 

95. 2 

95. 7 

-20 

2. 52 

94. 3 

95. 1 

95. 6 

-22 

2. 53 

94. 1 

95. 1 

95. 5 

-24 

2. 54 

94.0 

94. 9 

95. 3 

-26 

2. 55 

93. 8 

94. 7 

95. 3 

-28 

2. 56 

93. 6 

94, 5 

95. 2 

-30 

2. 56 

93. 2 

94. 1 

94. 7 


NOTE: Max. EGT Limit is 560“C. 


IND 


RAT 

EPR 

40 

i. 99 

38 

2. 01 

36 

2. 03 

34 

2. 06 

32 

2. 08 

30 

2. 10 

28 

2. 12 

26 

2. 

24 

2. 16 

22 

2. 18 

20 

2. 20 

18 

2. 22 

16 

2. 23 

14 

2. 2.5 

12 

2- 26 

10 

2. 27 

8 

2. 28 

6 

2. 28 

4 

2. 30 

2 

2. 31 

0 

2. 32 

- 2 

2. 34 

- 4 

2. 36 

- 6 

2. 37 

- 8 

2, 39 

-10 

2. 10 

-12 

2. 12 

-14 

2. 44 

-16 

2.16 

-18 

2. 47 

-20 

2. 49 

-22 

1 

o 

-24 

2. 51 

-26 

2. 53 


P <S P Paq<? 
THB Pa(|r 


rdi- 2G-68 
rob-2G-60 


10,08,0J 

15,:?0.0l 



































M. 80 NORMAL CRIHSE 
THRUST SETTING CHART 


TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


MINIMUM COST CRUISE (M.BO) 



GROSS WEIGHT 

ALTITUDE 

ISO, 000 

170*000 

[ 160,000 

150,000 

140.000 

130. 000 

120,000 

110.000 

41,000 


s 


235/-51 

2. 50/-20 

235/-40 
2.41/-10 

235/* 

2. 33/# 

235/# 

2.26/# 

39* 000 



246/-55 

2. S4/-26 

246/-46 

2. 46/-16 

246/-39 

2.38/-8 

246/# 

2.31/# 

246/* 

2.25/* 

246/# 

2. 19/# 

37* 000 

258/ -60 

2. 56/-32 

258/-50 

2. 49/-20 

258/ -42 

2. 42/-12 : 

258/-35 

2. 35/-4 

258/* 

2.29/* 

258/# 

2.23/# 

258/# 

2. 18/# 

258/# 

2.13/# 

35,000 

270/ -44 

2.44/-14 

27o/-i9 

2. 38/-8 

270/-32 

2. 32/-1 

270/# 

2.26/# 

270/# 

2. 21/# 

270/# 

2. 17/# 

270/# 

2.13/# 

' 270/# ~ 
2. 09/# 

33, 000 

282/-34 

2. 33/-3 

282/* 

2. 28/* 

: 282/# i 

2.23/# 

1 282/* 

2. 19/* 

282/# 

2. 15/# 

282/# 

2.11/# 

282/* 

2. 08/* 

282/# 

2.06/# 

31,000 

295/« 

2.24/# 

295/# 

2.20/# 

295/* 

2.16/* 

295/# 

2.13/# 

295/# 

2. 10/# 

295/# 

2.07/# 

295/# 

2. 05/# 

295/# 

2.03/# 

29* 000 

308/# 

2.17/# 

308/* 

2. 14/* 

308/# 

2. 11/# 

308/# 

2.08/# 

308/# 

2.06/# 

308/* 

2. 04/* 

308/* 

2.02/* 

308/# 

2.01/# 

28, 000 

315/’^' 

2.14/* 

315/# 

2.11/# 

315/* 

2. 09/* 

315/# 

2. 06/# 

315/# 

2. 04/# 

315/* 
2.03/* 1 

315/# 

2.02/# 

315/# 

2.01/# 

27,000 

322/# 

2. H/# 

322/# 

2. 09/# 

322/* 

2.06/* 

322/# 

2. 05/# 

322/* 

2.03/* 

322/* 

2.02/* 

322/# 

2.01/# 

322/* 
2.00/* 1 

26. 000 

328/# 

2.09/# 

328/* 

2.07/* 

328/# 

2.05/# 

328/# 

2.03/# 

328/* 

2.02/* 

328/* 

2.01/* 

328/* 

2.00/* 

328/* 

1.99/* 

25*000 

335/# 

2.07/# 

335/# 

2.05/# 

335/* 

2. 03/* 

335/* 

2.02/* 

335/# 

2. 01/# 

335/# 

2. 00/# 

335/# 

1.99/# 

335/# 

1.99/# 

24.000 

342/# 

2.05/# 

342/# 

2. 03/# 

342/# 

2.02/# 

342/# 

2. 01/# 

342/* 

2. 00/* 

342/# 

1.99/# 

342/# 
1.98/# 1 

342/* 

1.98/* 

23. 000 

349/* 

2.03/* 

349/* 

2,02/* 

349/* 

2.01/* 

349/# 

2.00/# 

349/# ■ 

1.99/# 

349/* 

1.98/* 

349/# 

1.98/# 

349/* 

1.98/* 

22,000 

356/* 

2.02/* 

356/* 

2. 00/* 

356/# 

1.99/# 

356/# 

1.99/# 

356/# 

1. 98/# 

356/* 

1.98/* 

356/# 

1.98/# 

356/# 

1.98/# 

-Zi^-QOO- 

363/* 

2.01/* 

363/# 

2.00/# 

363/* 

1.99/# 

363/# 

1.98/# 

363/# 

1.98/# 

363/# 

1.98/# 

363/# 

1. 9S/# 

363/* 

1.98/* 

20^000 

370/* 

2. 00/* 

370/# 

1.99/# 

370/# 

1.98/# 

370/# 

1.98/# 

370/# 

1.97/# 

370/# 

1.97/# 

370/# 

'1.97/# 

370/# 

1.97/# 

19, 000 

378/* 

1.98/* 

378/# 

1.98/# 

378/# 

1.97/* 

378/# 

1.97/# 

378/# 

1.97/* 

378/# 

1.97/# 

:378/# 

.1-97/# 

378/# 

1.97/# 

18, 000 

385/* 

1.98/* 

385/# 

1.97/# 

385/# 

1.97/# 

385/# 

1.97/# 

385/# 

1.97/# 

385/# 

1.97/# 

385/# 

1.97/# 

385/# 

1.97/# 

17,000 

386/# 

1.95/# 

386/* 

1.94/* 

386/# 

1.94/# 

386/# 

1.94/# 

386/# 

1.94/# 

386/# 

1.94/# 

386/* 

1. 94/* 

386/* 

1.94/* 

16. 000 

385/* 

1.92/* 

385/# 

1.91/# 

385/# 

1.91/# 

385/* 

1.90/* 

385/* 

1.90/* 

385/* 

1. 90/* 

385/# 

1.90/# 

385/# 

1.90/# 

15,000 

384/# 

1.89/# j 

384/* 

1.88/* 

384/# 

1.S8/# 

384/# 

1.88/# 

384/* 

1.87/* 

384/# 

1.87/# 

384/* 

1.87/# 

384/* “ 
1.87/* 

14,000 

382/* ■ 

1.86/* 

382/# 

1.85/# 

382/* 

1.85/* 

382/* 

1.85/* 

382/# 

1.84/# 

382/* 

1.84/* 

382/* 

1.84/* 

382/# 

1.84/# 

13. 000 

382/* 

1,83/* 

382/# 

1.83/# 

382/# 

1.82/# 

382/# 

1.82/# 

382/*' 

1.82/* 

382/* 

1.82/* 

382/# 

1.82/# 

382/* 

1,82/* 

12. 000 

381/# 

1.80/# 

381/* 

1.80/* 

381/# 

1.79/# 

381/# 

1.79/# 

381/# 

1.79/# 

381/# 

1.79/# 

381/# 

1.79/# 

381/# 

1.79/# 

i1,000 

380/* 

1.78/* 

380/# 

1.77/# 

380/"# 

1.77/* 

380/# 

1.77/# 

380/# 

1.77/# 

380/# 

1.77/# 

380/* 

1.77/* 

380/# 

1.77/# 

10^ 000 

379/# 

1.75/# 

379/# 

1.75/# 

379/# 

1.74/# 

379/# ^ 

1.74/# 

379/* 

1.74/* 

379/# 

1.74/# 

379/# 

1.74/# 

379/# 

1.74/# 


NOTES- 1. 

2 . 

3 . 

4. 


EPR value in average required to maintain Min* Cost speed. 

R.AT and SAT arc Max* Cruise thrust limit temperatures for EPR shown. 

(*) Cruise thrust limit temperatures are hotter than experienced in operation 
(above Std. + 30" C.). 

IND. MACH will be *796 above 18, 000 feet and V minus 10 kts, below. 

mo 


DATA PRESENTED IS: 


lAS/SAT 
EPR/RAT 


MANEUVER CAPABIEITY 
1* MANEUVER CAPABILITY 


0*08.02 

5*20.02 


Dec-20-73 

Dec-20-73 
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TRANS WORU> AIRUNES 

CONVAIR 880 

PUNNING & PERFORMANCE 


M.82 NORMAL CRUISE 
THRUST SETTING CHART 


MINIMUM COST CRUISE (M.82} 



ALTITUDE 

OPER/ 

PARA^ 

^TING 


GROSS WEIGHT 

lETER 

180,000 

170,000 1 160,000 

150,000 

140,000 

1 130,000 

120,000 

110,000 

41,000 

IAS/OAT 

EPR/RAT 


<! 


242/-58 1 

2.54/-28 1 

1 242/-47 

1 2.45/-16 

242/-38 

2.37/-6 

242/-29 
2.30/-f3 

39,000 

j 



1 


253/-52 

2,50/-22 

253/-44 

2.42/-12 

253/-34 

2.34/-3 

253/-27 

2,28/+5 

251/-15 

2.23/+17 

37,000 


KZ. 

r 

265/-55 

2.53/-25 

1 2b5/-50 

1 2.46/-19 

265/-40 

2.39/-8 

265/-32 

2,32/0 

265/-22 

2.26/+10 

265/* 

2.21/* 

265/* 

2,17/* 

35,000 



277/-50 
^ 2.48/-19 

277/-45 

2.41/-13 

277/-37 

2.35/-4 

277/-29 

2.29/+3 

277/-18 

2.24/+14 

277/* 

2.19/* 

277/* 

2.16/* 

277/* 

2,12/* 

33,000 


11 


7 290/-jy 
2.37/-7 

290/-31 

2.31/+1 

290/-24 

2.26/+9 

290/-17 

2.22/+16 

290/* 

2,18/* 

290/* 

2.13/* 

290/* 

2.11/* 

290/* 

2.09/* 

31,000 



303/-24 

2.27/+9 

303/-19 

2.23/4*15 

303/-13 

2.19/+21 

303/* 

2.16/* 

303/* 

2.13/* 

303/* 

2.11/* 

303/* 

2.09/* 

303/* 

2.07/* 

29,000 



317/-20 

2.20/-H4 

317/-10 

2.l6/-t-24 

317/* 

2.13/* 

317/* 

2,11/* 

317/* 

2,09/* 

317/* 

2,07/* 

317/* 

2.05/* 

317/* 

2.04/* 

28.000 



323/-9 

2.17/+25 

323/-6 

2.14/+28 

323/* 

2.12/* 

323/* 

2.09/* 

323/* 

2.07/* 

323/* 

2.06/* 

323/* 

2.05/* 

323/* 

2.04/* 

27,000 



330/-7 

2.1A/+27 

330/* 

2.12/* 

330/* 

2.09/* 

3W* 

2.07/* 

330/* 

2.06/* 

3307* 

2.05/* 

330/* 

2.04/* 

330/* 

2.03/* 

26,000 



337/-5 

2.12/+29 

337/* 

2.09/* 

337/* 

2.08/* 

337/* 

2.06/* 

337/* 

2.04/* 

337/* 

2.03/* 

337/* 

2.03/* 

337/* 

2.02/* 

25.000 



34A/-5 

2.09/+32 

344/* 

2.07/* 

344/* 

2.06/* 

344/* 

2.05/* 

344/* 

2.04/* 

344/* 

2.03/* 

344/* 

2.02/* 

344/* 

2.02/* 

24.000 



351/* 

2.07/* 

351/* 

2,06/* 

351/* 

2.05/* 

351/* 

2.04/* 

351/* 

2.03/* 

351/* 

2.02/* 

351/* 

2.02/* 

351/* 

2.01/* 

23,000 



358/* 

2.06/* 

358/* 

2.05/* 

358/* 

2,04/* 

358/* 

2.03/* 

358/* 

2.02/* 

358/* 

2,01/* 

358/* 

2.01/* 

358/* 

2.01/* 

22,000 



366/* 

2.04/* 

366/* 

2.03/* 

366/* 

2,02/* 

366/* 

2.01/* 

366/* 

2,01/* 

366/* 

2,01/* 

366/* 

2,01/* 

366/* 

2.01/* 

21,000 



373/* 

2.03/* 

373/* 

2.02/* 

373/* 

2.02/* 

373/* 

2.01/* 

373/* 

2.01/* 

373/* 

2.01/* 

373/* 

2.01/* 

373/* 

2.01/* 

20,000 



380/* 

2.02/* 

380/* 

2.01/* 

380/* 

2.01/* 

380/* 

2.00/* 

380/* 

2.00/* 

380/* 

2.00/* 

380/* 

2.00/* 

380/* 

2,00/* 

19,000 



387 /* 

2.01/* 

387/* 

2.01/* 

387/* 

2,00/* 

387/* 

2.00/* 

387/* 

2.00/* 

387/* 

2,00/* 

387/* 

2,00/* 

387/* 

2.00/* 

18,000 



386/* 

1.98/* 

386/* 

1.98/* 

386/* 

1.98/* 

386/* 

1.98/* 

386/* 

1.98/* 

386/* 

1,98/* 

386/* 

1.98/* 

386/* 

1.98/* 

17,000 



386/* 

1,94/* 

386/* 

1.94/* 

386/* 

1.93/* 

386/* 

1.93/* 

386/* 

1.93/* 

386/* 

1.93/* 

386/* 

1.93/* 

386/* 

1.93/* 

16.000 



385/* 

1,91/* 

385/* 

1,90/* 

385/* 

1.90/* 

385/* 

1.90/* 

385/* 

1.89/* 

385/* 

1,89/* 

385/* 

1,89/* 

385/* 

1.89/* 

15,000 



384/* 

1.88/* 

386/* 

1.87/* 

384/* 

1.87/* 

384/* 

1.87/* 

384/* 

1.87/* 

384/* 

1.87/* 

384/* 

1.87/* 

384/* 

1.07/* 

14,000 



382/* 

1.85/* 

382/* 

1.85/* 

382/* 

1.84/* 

382/* 

1.84/* 

382/* 

1.84/* 

382/* 

1.84/* 

382/* 

■ 1.84/* 

382/* 

1.84/* 

13,000 



382/* 

1.83/* 

382/* 

1.82/* 

382/* 

1.82/* 

382/* 

1.82/* 

382/* 

1.82/* 

382/* 

1,81/* 

382/* 

1,81/* 

382/* 

1.81/* 

12,000 



381/* 

1.80/* 

381/* 

1.80/* 

381/* 

1.79/* 

381/* 

1.79/* 

381/* 

1.79/* 

381/* 

1.79/* 

381/* 

1.79/* 

381/* 

1,79/* 

11,000 



380/* 

1.77/* 

380/* 

1.77/* 

380/* 

1.76/* 

380/* 

1.76/* 

380/* 

1.76/* 

380/* 

1.76/* 

380/* 

1.76/* 

380/* 

1.76/* 

10,000 



379/* 

1.75/* 

379/* 

1.74/* 

379/* 

1.74/* 

379/* 

1.74/* 

379/* 

1.74/* 

379/* 

1.74/* 

379/* 

1.74/* 

379/* 

1.74/* 


NOTES: 1A 

2 . 

3* 

4. 


I£PR value Is average required to maintain Hln. Coat speed, 

RAT £t OAT are Max, Cruise thrust limit temperatures for HPR shovm, 

(A) Cruise thrust limit temperatures arc hotter than experienced in operation. 
(Above Std. +30°C) 

IND, MACH will be ,815 above 19,000 ft* and minus 10 kts, below. 
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110 120 130 140 150 160 170 180 

GROSS WEIGHT - 1000 LBS. 

This chart provides a rapid means of determining minimum cost altitude 
for any flight condition* The heavy line represents a reference altitude 
for determining where the aircraft should operate at a given weight and 
zero wind gradient condition (the same wind at all altitudes). The light 
lines labeled Compensating Wind Required represent the additional favor¬ 
able wind required to justify flying at other than the reference altitude. 

Example A. At 130,000 lbs. to justify changing 
altitude from 39,000 ft. to 35,000 ft., at 
least 8 kts. of more favorable wind component 
is required. 

Example B. The additional favorable wind 
required at 170,000 lbs. to justify going 
from 33,000 to 37,000 ft. would be 8 kts.- 
(10 kts. at 37,000 ft. less 2 kts. at 
33,000 ft.) 

Note: For altitude capability check M.82 

cruise charts. 4 : « 

P & P Paaa Ju(-26-71 10.08.05 

FHB Pago Jul-26.71 15.20,05 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFOR/MANCE 


LHC THHUST 
SETTING CHAHT 


ALTirb’DE 

OPERATING 

PARAJ'tETER 

GROSS WEIGHT 

150,000 

170,000 

160,000 

150,000 

140,000 

130,000 

' 220.000 

110.000 

lil.OlX) 

lAS/OAT 

era/AAT 





238/-50 

2.50/-20 

"230^5™ 

2.40/-9 

i 2W-3O 

' 2,32/0 

^357-^ 

2.25/+7 






2507-58 

2.55/-29 

250/-yj 

2.46/-18 

250/-3H 

2.38/-? 

nwtss— 

j 2.30/+1 

24^* 

' 2.24/* 

’ 2to/* 

2.15/* 

3/*l'O0 



2&1/-59 

2.56/-30 

262/-50 

2.49/-20 

261/.1.0 

2.40/.9' 

261/-35 

2.35/-3 

260/* 

2.27/* 

! 2 %/* 

2.21/* 

251/* 

2.lV* 

243/* 

2.09/* 




27 U/.US 

2.4I./.1I+ 

273/-37 

2.37/-6 

273/-30 

2.31/+1 

271/* 

2.24/* 

”^7* 

2.18/* 

261/* 

2.12/* 

254/4- 

2.07/* 

^45?* 

2.01/* 

^ 3,000 



2.33/-2 

2BV-25 

2.27/+7 

282/* 

.2.21/* 

277/* 

2.15/* 

27i/* 

2.10/* 

- 

2.05/* 

I5S/* 

2,00/* 

247/* 

1.94/* 

31^000 



296/* 

2.22/* 

292/* 

2.18/* 

287/* 

2-iy* 

282/* 

2.09/* 

”2757* 

2.04/* 

"aSSF- 

1.99/* 

250/* 

1.93/* 

■240/4 

1.88/* 

L 2.»aOoo 



1027» 

2.15/* 

297/* 

2.11/* 

291/* 

2.07/* 

284/* 

2.02/* 

! 276/* 
i 1.98/* 

2W/* 

.1.93/* 

256/* 

1.08/* 

243/* 

1.81/* 

2h,000 



305/* 

2.10/* 

299/* 

2.06/* 

293/* 

2.02/* 

285/* 

1.98/* 

277/* 

1,?4/* 

2^7* 

1.89/* 

259/* 

1.84/* 

1.78/* 

27,000 



■3077* 

2 . cr 7 l * 

loTT* 

2.03/* 

' 1.99/* 

1 266/* 

1.95/* 

27^* 

1.90/* 

269/* 

1.86/* 

259/* 

1.81/* 

249/* 

1.75/* 

26.000 



309/* 

2.03/* 

302/* 

2.00/* 

.295/* 1 

1.9&/* 

2^7* 

1.92/* 

278/* 

1.87/* 

“2E97* 1 

1.03/* 

”2597* 

1.78/* 

249/* 

1.73/* 

2^.000 



310/* 

'2.00/* 

303/* 

1.97/* 

295/* 1 
1.93/* 

207/* 

1.89/* 

"'2787* ~1 

1.84/* 

! 2&97*—■ 

' 1.80/* 

2&/i - 

1.75/* 

^50/* 

1.70/* 

2J4jOOO 



luT* 

3o!t/* 

296/* 

288/* ' 

1.86/* 

279/* 

1.81/* 

■2707* 

1.77/' 

260/* 

1.72/* 

250/* 

1.67/* 

gjiOOQ 



_, 

3i2/» ; 

1 

30I*/* 

i.9y* 

296/* 

1.87/* 

288/* ~l 

1.83/* 

279/* 

1.79/* 

27oA 

le74A 

"“2607* 

1.70/* 

256/* 

1.65/* 

22,000 



313/* 

1.91/* 

3057* 

L 1.87/* 

297/* 

1.84/* 

1,80/* 

219 /* 

1.76/* 

270/* 

1.71/* 

261/* 

1.67/* 

251/* 

1.62/* 

21.000 



iw* 

1.88/* 

305/* 

i.8y* 

297/* 

1.81/* 

289/* " 

1.77/* 

280/* 

1.73/* 

270/* ^ 

1.69/* 

'2SIF- 

1.65/* 

251/* 

1.60/* 

20.000 




30^* 

1.62/* 

297 /* 

1.76/* 

2^9/* 

1.74/* 

~2B0/* 

1.70/* 

271/* 

1.66/* 

261/* 

i 1.62/* 


l.#j000 



314/* 

1.82/* 

306/* 

- 

298/* 

1.75/* 

2097* : 

..1.72/* 

'”2W4- 

1.68/* 

271/* 

1.64/* 

262/* 

1.60/* 

2^2/*"— 

1.56/* 

18,000 



3ll^/* 

_ 

30^ 

1.76/* 

29B/* ■ 

1,73/- 

290/* 

..1.6j/* 

riBlTr— 

272/* 

1.62/* 

“2037* 

1.58/* 

253/* 

1.54/* 

17,000 



lisT* 

1.77/* 

307/* 

l.Tli/* 

296/* 

1.70/* 

2^/* 

1.67/* 

201/* 

1.63/* 

'272/*' ■ 

1.59/* 

263/* 

1.56/* 

2 ’ 3 UJ * 

1.52/* 

16.000 



315/* 

i.7y* 

307/* 

1.71/* 

299/* 

1.68/* 

290/* 

1.6l/* 

2?2/* 

1,61/* 

273/* 

1.57/* 1 

"SSETr — 

1.54/* 

255/* 

i.Sb/* 

15,000 



315/* 

, ■ 

307/* 

1.69/* 

299/* 

1.65/* 

290/* 

1.62/* 

2827* 

i.sy* 

273/*' 

1.55/* 

1*S2A 

"2557* 

1,48/* 

li<jQP0 



3i6/* 

^■69/* 

308/* 

1.66/* 

300/* 

1.63/* 

291/* 

1.60/* 

203/* 

1.57/* 

274/* 

1.53/- 

- 

1.50/* 

257/* 

1.47/* 

13,000 



ITS/* 

1.67/* 

308/* 

1.64/* 

300/* 

. 1.61/* 

“2927* 

_.1.56/* .. 

284/* 

..1.55/* 

275/* 

1.52/* 

FstF — 

1.40/* 

2#-"- 

1.4s/* 

12,000 1 



UST* 

^■6y* 

“309/* 

1.62/* 

301/4 

i.5y* 

293/* 

1.56/* 

284/* 

1.53/* 

27^* 

1.50/* 

fet0/* 

1.47/* 

259/* 

1.44/* 

11,000 i 



317/* 

1.63/* 

309/* 

1.60/* 

301/* 

1.57/* 

293/* 

1.54/* 

205^ 

1.51/* 

277/* 

1.48/* 

lEtF — ; 

1.45/* 

"SSF — 

1.42/* 

lOsOOO 

1 

f 

HiF : 

l.6o/* 

309/* 

1.58/* 

301/* 

-A- ^5/*_ : 

293/* 

1,52/* 

nssF— 

277/* 

1.47/* 

269/* 

1.44/* 

^f*'— 

1.41/* 


) 


) 


NOTES: 1. EPR value Is average required to maintain LRC speed. 

2. RAT & OAT are Max. Cruise thrust limit temperatures for EPR shown. 

3. (*) Cruise thrust limit temperatures are hotter than experienced In operation. (Above Std. +30*C) 
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C/HOLD THRUST 
TTING CHART 


TRMIS WORID AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


iTITUDE 

OPERATING 

PARAMETER 

GROSS I^IGHT 

180,000 

170,000 

160,000 

150,000 

140.000 

130*000 

120,000 

! 110.000 

1*000 

lAS/OAT 

EPK/RAT 





r 22^7-45 

i 2.48/-18 

2197-35' 

2.39/-8 

215/* 
2.31/* . . 

210/* 

2,22/* 






“2317^56 

2.52/-23 

231/-40 

2.43/-I3 

i 228/-30 
■ 2.36/.3 

225/* 

2.28/* 

219/* 

2.21/* 

212/* 

2.13/* 

^,000 



”^5^27-55 

2.55/-28 

2'*2/-45 

2.47/-I8 

241/.36 

2.40/-8 

238/-2B 

.2.33/0 . .. 

234/* 

2.26/* 

“22075-- 

2.20/* 

222/* 

2.12/* 

214/* 

2.05/* 

5.000 



■253735 

2.42/-10 

251/-32 

2.35/-4 

247/* 

2.29/* 

243/* 

2.22/* 

' 2377* 

2.16/* 

2.10/* 

2237* 

2.04/* 

214/* 

l.p/* 

3*000 



'260/-28 

2.32/0 

2577^ 

.2.25/* 

252/* 

2.20/* 

fsipr— 

!.2.15/* 

1 2.09/* . . 

232/* 

2.03/* 

223/* 

•1.96/* 

ii4/4 

1.89/* 

1*000 



266/* 

2.21/* 

al/* 

. 2.16/* 

255/* 

2.11/* 

! 248/* 

[ 2.06/* 

2^67* 

2.00/* 

^W* 

1.94/* 

1.88/* 

23^ 

1.82/* 

9*000 



■2E97S 

2.12/* 

263/* 

2.08/* 

256/* 

2.03/* ! 

2^9/* 

1.98/* 

“2>if7*"'' 

1.92/* 

232/* 

1.87/* 

“2237s 

l.Bl/* 

213/* 

1.75/* 

8.000 



270/* 

2.08/* 

264/* 

2.04/* 

' 256/* 

1.99/* 

: 1.9^/* 

1.89/* 

232/* 

I 1.83/* 

222/* 

1.70/* 

2l2/* 

1.72/* 

7.000 



271/* 

2.04/* 

”264/* 

2.00/* 

257/* 

1.95/* 

2t9F 

i.go/* 

"2557+ 

I.B5/* 

231/* 

1.80/* 1 

222/* 

1.74/* 

1.69/* 

D.OOO 



271/* 

2.01/* 

1.96/* 

25V* 

i 1.92/* 

249/* 

1.87/* 

240/* 

1.82/* 

"23T7* 

1.7?/* 

221/* 

1,71/* 

- 

1.66/* 

b.ooo 



272/* 

1.97/* 

^4/* 

1.^/* 

257/* 

1.88/* 

;‘“246^" ■ 

1 1.83/* 

240/* 

I.T9/* 

2317* 

1.74/* 

221/* 

: 1.68/* 

"211^ 

1.63/* 

rt^OOO 



272/* 

2^/* 

1.89/* 

256/* 

. 1.85/* 

: ^58^ 

i 1.80/* 

1.75/* 

2W* 

1.70/* 

2H7* 

1.66/* 

211/* 

1.60/* 

3*000 



ztz/* 

1.90/* 

264/* 

1.86/* 

2W/^ 

1.81/* i 

248/* 

1.77/* 

239/4 

1.72/* i 

230/* ' 

1.68/* 

220/* 

1.63/* 

211/* 

i.sa/* 

2,000 



iw* 

“2557* 

1.82/* 

2567* 

1.78/* 

' 247/* 

i I.7W* 

239/* 

1.69/* 

i3(S/*" 

1 1.65/* 

220/* 

1.60/* 

2U/* 

1 1.55/* 

1*000 



271/* 

1.83/* 

263/* 

^.79/* 

2«7* 

1.75/* 

247/* 

23»/* 1 

1.67/* 

229/* 

1.62/* 

220/* 

1.56/* 

210/* 

1.53/* 

0.000 



271/* 

1,80/* 

263/* 

1.76/* 

255/* 

1.72/* ; 

2477* 

1.68/* 

230/4 

1.6W* 

229/* 

i 1.60/* 

^0/* 

1.55/* 

21d/* 

1.51/* 

9*000 



271/* 

1.77/* ' 

^3/* 

1.73/* 

255/* 

1.69/* 

-2liS7r— 

1.65/* 

“2307* 

1.61/* 

i 229/* 

^ 1.57/* 

220/* 

1.53/* 

210/* “ 
1.49/* 

8^000 



270^* 

1.74/* 

262/* 

1..7P/* 

254/* 

1.67/* 

246/* 

1.63/* 

237/* 

1.59/* 

2210/* 

1.55/* 

219/* 

1.51/* 

”2137+— 

1.47/* 

7*000 



270/* 

.1.71/* 

262/* 

1.68/* 

254/* 

1.64/* 

245/* 

1.60/* 

237/* 

1.S6/* 

2^/* 

1.S3/* 

1 

1.49/* 

“216/* 

1.45/* 

6.000 



1557* 

1.63/* 

262/* 

1.65/* 

25^7* 

1.62/* 

- 

1.58/* 

237/* 

1.54/* 

220/* 

1.51/* 

219/* 

1.47/* 

^57+— 

1.43/* 

5*000 



159/S 

1.66A 

261/* 

1.62/* 

253/* , 

..1,59/* 

24V* ! 

1.56/* 

"237^ 

1.52/* 

228>* 

IM/* 

219/* 

1.45/* 

210/* 

l.4l/* 

u.ooo 



269/* 

1.64/* 

261/* 

1.60/* 

253/* 

1,57/* 

24i/* ' 

1.54/* 

S?/* 

1.50/* 

“'HS/r " 

1.46/* 

i 1.43/* 

^16/* 

1.40/* 

3.000 



26yy* 

1.61/* 

261/* 

1.58/* 

253/* 

1.55/* 

UV* 

1.52/* 

237/* 

1.48/* 

220/*- 

1.45/* 

; 219/* 

1,42/* . 

210/* 

1,30/* 

2,000 



268/* 

1.59/* 

iti/s 

1.56/* 

252/* 

1.53/* 

244/* 

l.so/* 

' &W* " 

i 1.46/* 

aai/* 

1.43/* 

. 2I97* 

■ 1.40/* 

211/* 

1.37/* 

1.000 



1.56/* 

260/* 

1.5^* 

252/* 

1.50/* 

'ISfTs- 

1.48/* 

237/* 

1.44/* 

229/* 

1.42/* 

220/* 

1.39/* 

21I/4- 

1.36/* 

p,.000 



267/* 

1.54/* 

aSo/* 

252/* 

1.48/* 

244/* 

1,45/* 

r237?* 

r \-W-* - 

"mr — 

1.40/* 

220/* 

1.37/* 

212/* 

1.34/* 

1.500 


r 

267/*' 

h}9/* 

2blf* 

-J^37/* 

"2557* 

l»55/* 

24'^/* ■ 

1.33/* 

!^4o7* 
1.30/* i 

233/* 

1.28/* 

226/* 

1.26/* 

2197* 

1,24/* 


NOTES: 1. EPR value la average required to maintain MRC/HOU) speed* 


2* ElAT & OAT are Max. Cruise thrust limit temperatures for EPR shown* 


3* (*) Cruise thrust limit temperatures are hotter than experienced in operation, (Above Std. +30*0) 


08.04 

20.04 


Jul-28-66 

Jul-2e*66 
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TRMilS WORLD AIRUNES 


A. PREMISES 
1. Alternate Planning 


CONVAIR 880 

PLANNING & PERFORMANCE 

2. Flight Planning 


INSTRUCTIONS FOR USE OF 
ALTERNATE AND FLIGHT 
PLANNING CHARTS 


a. Fuel required value shown includes one-half distance credit 
for climb to alternate cruising altitude foUowing missed 
approach, cruise fuel at LRC schedule to alternate, 15 
minutes holding at alternate, plus 1500 lbs. for descent 
and approach. 

b. Time value shown includes time to climb at one-half 
distance credit to cruise altitude, time to cruise at 
LRC schedule to over alternate, plus 8 minutes for des¬ 
cent and approach. 15 minutes hold time is not Included 
in this total. 

c. TAS value shown is average for the cruise portion. 


a. Determine estimated landing weight at destination by com¬ 
pletion of first 8 blocks of weight determination column of 

flight plan-flight log form. 

(1) FAA Reserve » 5000 lbs, 

(2) TWA Reserve = 2000 lbs, 

(3) Hold at destination computed using appropriate holding 
chart for anticipated ATC delay. 

(4) Fuel to alternate {If required) as previously determined, 

(5) Operating weight empty - from flight dispatch or station 
weight and balance manual. 

{6) Estimated payload - from flight dispatch, 

(7) Summation of (1) through (6) constitutes estimated land¬ 
ing weight. 


d. The altitude shown for the respective NAM column is the 
optimum cruise altitude considering the above parameters. 

e. All Alternate Planning values reflect standard day temper¬ 
atures. 

2. Flight Planning 

a. Flight Planning fuel time, and average TAS tabulations are 
provided for M, 62, and LRC cruise schedules. 

b. Fuel values shown are from brake release to landing and 
integrate fuel requirements for takeoff, climb, cruise, en 
route descent to 20 000' over destination, plus 1500 lbs. 
for descent and app roach, 

c. Time values shown are from brake release to over destin¬ 
ation at 20,000' plus 8 minutes for descent and approach. 

d. TAS values are the average for the cruise portion. 


b. For ground distance to destination refer to route ground 
mileage chart. 

>1 

c. The flight should be planned at the minimum cost altitude 
as determined from the minimum cost alt/wind trade chart 
using the corresponding wind differential and average cruise 
weight. On a long flight when planning a step climb, the 
initial altitude siiould be selected on the basis of the 

^ average weight prior to the step climb. 

d. Select flight planning chart for desired altitude and 
cruising schedule* 

e. Using ground mileage for distance read average TAS for 
cruise in the estimated landing weight bracket and 
opposite the forecast average temperature, 

r. With average wind component for the route, determine 
air miles by setting computer TAS = NAM 

GS NCM 


e. Planning data shown with an asterisk in the block upon a 
4000' step climb. Two asterisks Indicates a 6000' step 
climb is required. Step climb to final altitude is assumed 
to be accomplished when LRC speed schedule can be 
maintained at that altitude. Initial cruise altitude speed 
will not be less than that at which 99% maximum range 
can be attained, 

f. Time and fuel values do not include taxi or reserve require 
ments. 


g. Re-enter chart at NAM computed and read trip time, fuel, 
and average TAS opposite forecast temperature. Inter¬ 
polate between columns .le necessary. 

h. Add trip fuel to estimated landing weight to find estimated 
takeoff weight, 

i. Refer to climb performance chart for the estimated take¬ 
off weight to determine aircraft cruising capabilities at 
top of climb. 


B. HOW TO USE CHARTS 
1. Alternate Planning 


j. Repeat preceding steps "B-2-b through h", for other 
available routes or altitudes. 


a. If an alternate is required, determine ground mileage to 
alternate from ''Distance to Alternate Airports*' section 
03. 05 or from the route chart. Enter alternate 
planning chart column nearest this distance to obtain TAS 
and altitude. 


b. With forecast wind for the altitude, obtain nautical air 
miles by setting computer TAS = NAM 

NGM, 


c. Enter mileage column nearest NAM computed to determine 
fuel, time, optimum altitude, and cruising average TAS 
at LRC schedule. 


P & P Page 
FHB Page 


Jul-26-71 

JuI-26-71 


10 . 01.01 

15. 25.01 











INSTHUCTIONS TOR USE OF 

ALTERNATE AND FLIGHT 

PLANNING CHARTS 
■- 

C. ALTERNATE PLANNING CHART 


TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 
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LRC schedule and 8 minutes for descent. 15 minutes holding is not included 
in time. 













































































TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORNIANCE 


) 


A. DISTANCES BETWEEN REGULAR AIRPORTS 


N, MI. 


VIA 


DISTANCES BETWE^iJl 
AND TO AIRPf 

tr 






ABQ 

- ORD 

1030 

JR-78 - 26 - 87 

BAL 

- BOS 

328 

V-1681 - 1733, to ARD, JR-8 - 55 


EWR 

147 

V-1681 - 1733 - V-433 

BOS 

- JFK 

163 

JR-55 - 77 


LAX 

2286 

JR-16 to ALB, JR-82 to JOT, JR-64 


LAX 

2365 

JR-16toALB, JR-49toPSB, JR-7( 

CMH 

- JFK 

430 

JR-80 

DAY 

- JFK 

514 

JR-29 - 60 

DEN 

- JFK 

1421 

JR-60 


JFK 

1463 

JR-80 


ORD 

802 

JR-6U - 87 

IND 

- JFK 

589 

JR-80 

LAS 

- ORD 

1352 

JR-60 - 87 

LAX 

- ABQ 

585 

JR-78 


BAL 

2064 

JR-78 - 42 


DEN 

759 

JR-60 


JFK 

2158 

JR-64 - 60 


JFK 

2160 

JR-60 


JFK 

2215 

JR-78 - 42 


JFK 

2243 

JR-78 j' 


LAS 

209 

JR-60 


MKC 

1169 

JR-64 - 80 


MKC 

1253 

JR-78 - 26 


OKC 

1030 

JR-78 - 6 


ORD 

1539 

JR-64 - 87 


ORD 

1561 

JR-60 - 87 


ORD 

1615 

JR-78 - 26 - 87 


PHL 

2139 

JR-78 - 42 


PHX 

329 

JR-4 


STL 

1393 

JR-64 - 80 


STL 

1431 

JR-78 - 8 

MKC 

- ABQ 

668 

JR-26 to AMA, JR^78 


JFK 

983 

JR-80 


ORD 

362 

JR-87 


STL 

194 

JR-80 

OKC 

- TUL 

107 

JR-8 

ORD 

- BAL 

562 

JR-16 - 34 - 12 


BOS 

761 

JR-16 - 70 - 82 - 16 


BOS 

764 

JR-16 


DAY 

214 

V-228 - 55 


JFK 

641 

V-1506 - 1676, JR-70 


JFK 

660 

JR-16 - 34 - 60 


PHL 

621 

JR-16 - 34 - 64 ^ 


PHX 

1303 

JR-26 to AMA, Jlf'*^7B to GNT, 

JR-24 


PIT 

392 

JR-16 - 34 

PHX 

- ABQ 

273 

JR-24 


MKC 

941 

JR-24 - 78 - 26 !' 


ORD 

1303 

JR-24 - 78 - 26 - 87 

PIT 

- CVG 

255 

V-1723 to PKB, V-1534 to YRK, 
V-1646 


STL 

495 

JR-80 


SFO 


STL 


- BAL 

2170 

JR-84 - 

60 - 

34 

BAL 

2177 

JR-80 - 

12 


BAL 

2179 

JR-80 - 

64 - 

12 

JFK 

2259 

JR-80 - 

60 


JFK 

2268 

JR-84 - 

60 


JFK 

2270 

JR-94 - 

70 


LAS 

401 

JR-92 



LAX 

294 

JR-1 



ORD 

1628 

JR-94 - 

90 


ORD 

1633 

JR-84 



- BAL 

665 

JR-80 - 

12 


CVG 

254 

V-1S26 to ABB. 

JFK 

789 

JR-80 



IND 

200 

JR-80 



MIA 

95S 

JR-45 - 

89 


MIA 

1034 

JR-35 - 

41 


OKC 

406 

JR-8 



TUL 

299 

JR-8 



DTW 

411 

JR-101 - 

- 16 - 

70 



B* DISTANCES TO ALTERNATE AIRPORTS 

The following distances are airway mileages only and should 
be used when determining alternate fuel and time require¬ 
ments from Alternate Planning Charts. Do not add departure 
mileage to these distances since the Alternate Planning Chart 
includes time and fuel to climb to cruising altitude by the most 
devious means. Distances between regular airports are listed 
in the preceding paragraphs and are not duplicated in the fol¬ 
lowing list for alternate use. 


N. ML 


ABQ 


- AMA 
COS 
DEN 
TUS 


BAL - 


BOS 


DAY 


JFK 

PHL 

PIT 

BDL 

BED 

EWR 

PHL 

PIT 

CLE 

CMH 

CVG 

IND 

PIT 

SDF 

STL 

DTW 

ABQ 

AMA 

COS 

SLC 


DTW - CLE 
CMH 
CVG 
DAY 
IND 
ORD 
PIT 


DEN - 


255 

243 

340 

305 

166 

82 

170 

84 
20 

186 

246 

446 

130 

85 
57 
02 

204 

124 

262 

146 

340 

323 

57 

337 

79 

148 

199 

146 

255 

224 

199 
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CONVAIR 880 
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). DISTANCES TO ALTERNATE AIRPORTS 





N. Ml. 





JFK - 

BAL 

IGG 

STL - CMH 

378 



FWR 

24 

DAY 

292 



PHL 

87 

ICT 

358 



PIT 

294 

MEM 

231 





OMA 

319 


IND - 

CLE 

221 

ORD 

233 



CMH 

178 

SDF 

235 



CVG 

92 

TUL 

299 



DAY 

92 

DTW 

411 



ORD 

156 





PIT 

295 





SDK 

110 

4 

* « 



DTW 

255 




LAS - 

PHX 

237 





SLC 

332 





TUS 

332 




LAX - 

FAT 

188 





LGB 

21 





ONT 

42 





PMD 

51 




MIA - 

ATL 

519 





JAX 

284 





TPA 

166 




MKC - 

AMA 

413 





ICT 

1G4 





IND 

394 





MEM 

347 





OMA 

125 





SDF 

429 



rii 


TUL 

199 




ORD - 

CLE 

319 





CMH 

306 





CVG 

249 





IND 

15G 





MSP 

315 





MKE 

60 





SDF 

268 





STL 

233 





DTW 

224 




PHL - 

BAL 

85 





BOS 

246 





EWR 

74 





JFK 

87 





PIT 

225 




PIIX - 

LAS 

237 





TUS 

95 




PIT - 

BAL 

170 





BOS 

446 





CLE 

116 





CMH 

117 





DAY 

204 





EWR 

260 





JFK 

294 





IND 

295 





PHL 

225 





SDF 

296 





DTW 

199 




SFO - 

FAT 

167 





OAK 

25 





SLC 

532 
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TUANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORAAANCE 


A. TWA’s Flight Planning Policy has the basic objective of 
operating as economically as possible and the standard 
cruise Mach number has been selected with this objective 
in mind. Flights will be planned and operated at standard 
cruise speed and as close to minimum cost altitude as 
possible. There will be no deviation from this policy for 
the purpose of making up time. The scheduled airtimes 
are calculated to produce a standard percentage of arrivals 
on lime and are based on historical performance on each 
route segment. 

1. LRC will be used for Flight Planning only when payload 
cannot be carried at standard cruise speed 

2. When equipment is substituted for another model having 

a different standard cruise speed, use the standard cruise 
speed for the aircraft being flown. 

3. To provide en route flexibility, calculation of trip fuel 
shall normally be based on the next lower directional al¬ 
titude (2000» lower up to flight level 290 and 4000* lower 
above 290). This formula will be considered in the 
dispatch release message and is also accounted for in the 
Standard Fuels Tables computed for trip segments of 900 
miles and less. Additional en route flexibility for extreme 
cases exists in the capability to fly long range cruise. 

D. Considering the policy outlined above, select the flight 
plan parameters as follows: 

1. Considering total payload available and/or holding require¬ 
ments plan flight at s indard cruise speed and us near 
minimum cost altitude as possible. The resultant fuel 
figure will normally reflect loss fuel than the dispatch 
release which is based on the formula in A. 3. 

2. If payload cannot be accommodated due to weight re¬ 
strictions, use trip fuel at the optimum altitude determined 
in Paragraph "B-l" preceding. 

3. If payload still cannot be accommodated then plan flight 
at LRC at optimum fuel altitude. 

4. If payload still cannot be accommodated consider only 
mail allocation and revenue passenger load 

5. If insufficient fuel for the flight still exists, then consider 
only revenue passenger load to meet requirements. If 
this does not allow sufficient fuel, then a fuel stop 

will be considered and the full payload accepted if 
possible. It should be remembered that additional 
flexibility en route to accept adverse altitude restrictions 
is provided for in the Company Reserve fuel on Domestic 
and 10% time en route fuel on International. 

C MINIMUM FUEL FOR TAKEOFF 

The minimum fuel for takeoff shall never be less than 
that required for en route operation and normal reserves. 

If fuel has to be added to meet this requirement, then 
the total minimum fuel shall not be less than 20, 000 pounds, 
which is the lowest amount shown in the distribution tables. 
In no case will takeoff fuel be less than 12, 000 pounds. 

« ♦ * 
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M.82 


FLT. PLANNING 
RA.-37000 FEET 


STD, 

TFHP, -56* 

C DISTANCE - NAUTICAL MILES 

LOG 

WT 

TEMP 

, 


300 

400 

500 

600 

700 

BOO 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

2 

5 

5 

0 

0 

0 

-30 

TIME 

FUEL 

TAS 















-40 

TIME 

FUEL 

TAS 





SAMPLE 




1 TIME 

-50 ! FUEL 
! TAS 















1 TIME 

-60 1 FUEL 
' TAS 


1.02 

14450 

466 

1.15 

16900 

466 












1 TIME 

-70 1 FUEL 
: TAS 


1.03 

1420C 

455 

1 . 16 

16550 

455 

1*30 

IB950 

455 

1.43 

21500 

455 

1.56 

24050 

455 

2-09 

26550 

455 

2.2^ 

2B850 

459* 







1 

4 

5 
0 
0 
0 

, TIME 

-30 FUEL 

, TAS 















-^0 

— 

TIME 

FUEL 

TAS 















-50 

TIME 

FUEL 

TAS 


1 .02 

14100 

477 

1.14 

16400 

477 

1-27 

IP700 

477 

1.39 

21050 

477 

1.52 

23550 

479* 

2.04 

25950 

479* 

2.17 

20400 

480- 

2.29 

30650 

480* 

2.42 

33400 

400* 

2.54 

35950 

480* 

3.07 

38500 

400* 



-60 

TIME 

FUEL 

TAS 


1.02 

13850 

466 

1.15 

16100 

466 

1.28 

18400 

466 

1.41 

20750 

466 

1.5^ 

23150 

466 

2.07 

25600 

466 

2.20 

28000 

466 

2-32 

30450 

470* 

2.45 

32950 

470* 

2-57 

35450 

470* 

3.10 

37950 

470« 



-70 

TIME 

FUEL 

TAS 


1 *03 

13600 

455 

1 . 16 

15800 

455 

1.29 

18000 

455 

1-43 

20350 

455 

1.56 

22750 

455 

2.09 

25100 

455 

2.22 

27500 

455 

2.36 

29900 

455 

2,49 

32450 

455 

3.02 

3 5 000 
455 

3.15 

37550 

455 



1 

3 

5 

0 

0 

0 

-30 

1 time 

1 FUEL 

1 TAS 















-40 1 

1 

TIME 
f FUEL 
j TAS 





1,30 

20650 

480 

1.50 

23050 

489* 

2.02 

25450 

490* 

2.15 

27650 

490- 

2*27 

30250 

491* 

2*39 

32700 

491* 

2*51 

3 5200 
491» 

3.03 

37700 

491* 

3.16 

40200 

491* 

3*28 

42700 

492* 

1 

-50 

TIME 

FUEL 

TAS 


1.01 

13550 

477 

1.14 

15700 

477 

1.27 

17050 

477 

1, 39 
20100 
477 

1.52 

22400 

477 

2.04 

24650 

477 

2.17 

26950 

477 

2.30 
292 50 
477 

2.42 

3L700 

470* 

2.55 

34100 

47P* 

3.07 

36550 

470* 

3.20 

39000 

479* 

3.32 

41500 

479* 

-60 

TIME 

FUEL 

TAS 


1.02 

13250 

466 

1 . 15 

15400 

466 

1.28 

17500 

466 

1.41 

19750 

466 

1.54 

22000 

466 

2*07 

24250 

466 

2.19 

26500 

466 

2.32 

28750 

466 

2.45 

31150 

466 

2.58 

3 3600 
466 

3.L1 

36000 

466 

3.23 

38350 

460* 

3-36 

40050 

460* 

-70 

TIME 

FUEL 
. TAS 


1.03 

13000 

455 

1.16 

15050 

455 

1.29 

17150 

455 

1.42 

19350 

455 

1-56 

21550 

455 

2.09 

2 3 300 
455 

2.22 

26000 

455 

2.35 

28200 

455 

2.49 

30600 

455 

3.02 

32950 

455 

3.15 
353 50 
455 

3.20 

37700 

455 

3.41 

40150 

455 

1 

2 

5 

0 

0 

0 

-30 

TIME 

FUEL 

TAS 





1.37 

20B00 

498 

1.49 

22950 

490 

2.01 

2 5 200 
497 

2.13 

27800 

500* 

2*25 

30200 

500* 

2.37 

32600 

501* 

2.49 

35050 

50l» 

3.01 
37 5 50 
501 • 

3.13 

40000 

501* 

3*25 

42500 

501* 

-40 

TIME 

FUEL 

TAS 


1.01 

13450 

488 

1.13 

15550 

488 

1-25 

17650 

466 

1 .38 

19750 

48B 

1.50 

21950 

400 

2.02 

24150 

400 

2.15 

26350 

400 

2*27 

28550 

486 

2.39 

30750 

480 

2.52 

33150 

489* 

3.04 

35550 

409» 

3,16 

37950 

409* 

3.28 

40350 

490* 

-50 

TIME 

FUEL 

TAS 


1.01 

13000 

477 

l.l^ 

15050 

477 

1.26 

17100 

477 

1.39 

19200 

477 

1.52 

21350 

477 

2.04 

23500 

477 

2. 17 

25650 

477 

2.29 

27B00 

477 

2.42 

30050 

477 

2.55 

32350 

477 

3.07 

34600 

477 

3.20 

36900 

477 

3.32 

39200 

477 

-60 

TIME 

FUEL 

TAS 


1.D2 

12700 

466 

1.15 

14700 

466 

1*26 

16700 

466 

1.41 

t aaoo 

466 

1.53 

20900 

466 

2.06 

23050 

466 

2.19 

25200 

466 

2.32 

27300 

466 

2*45 

29500 

466 

2*58 

31750 

466 

3.11 

34000 

466 

3.24 

36300 

466 

3.37 

3B550 

466 

-70 

TIME 

FUEL 

TAS 

0.49 

10450 

455 

U03 

12400 

455 

1.16 

14400 

455 

1.29 

16350 

455 

1.4 2 

10450 

455 

1.55 

20500 

455 

2,09 

22600 

455 

2.22 

24700 

455 

2*35 

26750 

455 

2.48 

28950 

455 

3.02 

31150 

455 

3.15 

33350 

455 

3.28 

35600 

455 

3-41 

37800 

455 

1 

ll 

ol 

0 

0 

-30 

TIME 

FUEL 

TAS 



1-13 

15 700 
49B 

1-25 

17800 

49H 

1.37 

19300 

498 

1*49 

21950 

490 

2*01 

24050 

490 

2.13 

26250 

490 

2*25 

28400 

490 

2.37 

30500 

49B 

2.49 
32 700 
498 

3.02 

34950 

498 

3-13 

37500 

499* 

3.25 

3 9900 
499* 

1 

-40 

TIMF 

FUEL 

TAS 


1 .01 

12900 

488 

1.13 

14900 

480 

1.25 

16900 

486 

1.36 

18900 

488 

1.50 

20950 

486 

2-02 

23050 

400 

2.15 

25150 

408 

2.27 

27250 

488 

2-39 

29350 

488 

2-52 

3155D 

486 

3*04 

33750 

406 

3*16 

35950 

488 

3.29 

30150 

48B 

1 -50 

TIME 

FUEL 

TAS 


1 .01 

12450 

477 

1.14 

14400 

477 

1.26 

16350 

477 

1.39 

18350 

4T7 

1.52 

20400 

477 

2.04 

22450 

477 

2.17 

24450 

477 

2.29 

26550 

477 

2-42 

28600 

477 

2-55 
30750 
477 . 

3.07 
32900 
. 477 . 

3-20 

35100 

477 

3*32 

37250 

477 

"-50 

TIME 

FUEL 

TAS 

0.49 

10250 

466 

1.02 

12150 

466 

1.15 

14100 

466 

1.27 

16000 

466 

1.40 

18000 

466 

1-53 

20000 

466 

2.06 

22000 

466 

2.19 

24000 

466 

2-32 

26000 

466 

2.45 
26100 
4 66 

2-58 

30200 

466 

3*11 
• 32300 
466 

3-24 

34450 

466 

3*37 

36550 

466 

-70 

TIME 

FUEL 

TAS 

0.49 

10000 

1 .02 

11900 

455 

1.16 

1 3750 
455 

1,29 

15650 

455 

1 .42 

17600 

455 

1.55 

19550 

455 

2.08 

21550 

455 

2.22 

23500 

455 

2.35 

25500 

455 

2.48 

27500 

_ 

3.01 

29600 

455 

3*15 

31700 

455 

3.28 

33750 

3-41 

35000 




15.30.02 


Jan-18-65 
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TRMS WORLD AIMJNES 

CONVAIR 880 

PLANNINGS PERFORAAANCE 


STANDARD FUELS 
AND WEIGHT AND 
BALANCE DATA 


A. Standard fuels as herein listed shall normally be used to 
simplify planning on the shorter route segments and to 
expedite Captain/ Dispatcher coordination, 

1. If route conditions are within the parameters upon which 
standard fuels are calculated, it is sufficient for planning 
purposes to assume trip fuel to equal standard fuel minus 
7, 000reserve and trip time to equal scheduled time, 

2, Preferential fuel over and above standard may be shown as 
holding and/ or alternate fuel. 

3. Fuel less than standard shall be used when necessary to 
resolve payload or operational restrictions arising from use 
of the standard, 

4, Fuel higher than standard shall be used when necessary to 
provide for alternate or holding requirements or for more 
adverse en route conditions than standard fuel will cover, 

B. The parameters on which standard fuels are calculated are 
selected to encompass a very high percentage of flight 
conditions encountered. The assumed wind component is 
zero eastbound, and -50 westbound; the altitude assumed is 
2000 feet below optimum up to flight level 290 and 4000 feet 
below optimum above FL 290; the assumed type cruise is 
Minimum Cost (M. 82), and the assumed payload is space 
limit of 23, 500 lbs, 

C. Explanation of Columns; 

(1) Route segment ground distance. (Use nearest value 
shown) USE CHART APPROPRIATE TO DIRECTION OF 

^ FLIGHT. EASTBOUND or WESTBOUND. 

(2) Standard usable flight level nearest optimum altitude. 

(3) Standard fuel including standard reserves. Reserves 
are 5000# - FAA and 2000# Company, It does not include 
alternate or holding fuel. 

(4) Standard takeoff weight assuming standard fuel and space 
limit (23. 500 lbs) payload. 

(5) Approximate landing weight which will result from most 
favorable wind component considered (+70 eastbound and 
zero westbound), and standard takeoff weight as derived 
above, 

(6) Segments and amounts of preferential fuel desired are 
Usted at the releasing Flight Dispatch offices and will be 
included in the dispatch release whenever significant 
savings in operating costs can be realized* 

The amount of preferential fuel is calculated to permit 
landing at 132. 000 lbs, carrying space limit payload, 
with the most favorable wind component, cruising at an 
altitude of next lower same direction flight level below 
optimum, 

(7) The highest cruising flight level which can be used and 
still arrive at destination within 135, 000 lbs, landing 
weight if alternate holding or preferential fuel added to 
increase estimated landing weight to 132. 000 lbs. and 
most favorable wind component experienced. 


D, When alternate and/ or holding fuel is requirec^ a check to 
determine if arrival within maximum landing weight limits 
^an be expected is as follows: 

1. If preferential fuel shown and total fuel required is less 
than preferential fuel, no further check is necessary, 

2. If no preferential fuel is shown, or the total required fuel 
exceeds that value, add amount of required fuel above 
standard fuel to estimated landing weight (column 5) to 

find expected arrival weight. If this exceeds maximum landing 
weight, reduce column 5 weight by amount estimated payload 
is less than space limit (23, 500 lbs. ). and re-calculate 
for arrival within maximum landing weight limit. If limit 
still exceedec^ plan flight for actual conditions from flight 
planning charts to determine fuel requirement and 
permissible payload. 
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TRAMS WORLD AIRUNiS 

CONVAIR 880 

__ PIANNING » PERFORMANCE 

WEIGHT AND BALANCE DATA 


Configuration 

Ca 

Cockpit 

bln 

Cabin 

Weight 

BRN 

C20-70 

3 

4 

92, 500 

43 







NOTE 

If ACM carried on flight deck add 190 LbB« to weight 
and reduce BHN one unit* 


H. STABILIZER TRIM CHART 

When a trim computer is not available^ takeoff stab, trim setting may be obtained by adding the appropriate trim indices for 
passenger and cargo and subtracting the indices for fueL 

The takeoff stabilizer trim must be adjusted for takeoff weights less than 135, 000 pounds. 


STANDARD FUELS AND 
WEIGHT AND 
BALANCE DATA 




0-5 

6-10 

Passer 

11-15 

igers - J 
16-20 

'’orward 

21-25 

26-30 


O-IO 

3,0 

3.5 

3.6 

4.3 

4.7 

4.8 

C 

< 

11-20 

2.7 

3.2 

3.5 

3.9 

4.4 

4.6 

1 

a 

L 

BJ 

21-30 

2. 3 

2.7 

3.2 

3. 6 

4.0 

4.3 

t 

a 

at 

at 

31-40 

1.9 

2.4 

2.8 

3.2 

3. 6 

4.0 

& 

41-50 

1,5 

2.1 

2.5 

2.8 

3.2 

3.6 


51-60 

1. 3 

1.7 

2.2 

2. 5 

2.8 

3.3 


61-70 

1,0 

1.3 

1.9 

2.2 

2. 6 

2.9 


Psgr - 9 fwd, 58 aft 
Cargo - 2100 fwct 58 aft 
Fuel - 23, 000 pounds 
Takeoff weight - 128, 403 


Psgr - +1.7 

Cargo 5 +3,1 

Fuel ■ -0,1 

Adlugtment ■- zLJL 

Stab Trim = +3.7 


0 

to 

flflfl . 


forward 

Hold Careo - Pounds 

0 

to 

999 

1000 

to 

1999 

2000 

to 

2999 

3000 

to 

3999 

4000 

to 

4999 ^ 

2. 0 

2.6 

3. 1 

3.4 

3. 6 

1000 

to 

1999 . 

1. 6 

2.2 

2. 6 

3. 0 

3. 5 

2000 

to 

2000 

1. 1 

1.7 

2.2 

2,7 

3, 3 

3000 

to 

9999 

0. 6 

1.2 

1.8 

2.2 

2.8 

4000 

to 

0.1 

0,7 

1.4 

1,8 

2,2 


Adjustment For 
Takeoff Weight 


134, 9S8 
to 

125, 000 

-1.0 

125, 000 

St 

BelcJW. 

-2.0 



0 

to 

25. 000 

-0. 1 


25, 000 
to 

95- 000 

-a 3 

09 

35, 001 
to 

|56. 000 

-0. 6 

-o 

c 

1 

56, 001 
to 

62. 000 

-1.2 

1 

T 

d 

62, 001 
to 

-1.7 


54.000 


'a 

64, 001 
to 

-1. 3 

Ec 

67. 000 



67, 001 
to 

70.000 

-0.8 


70^ 001 
to 

FULL 

“0.5 


I 

y 

* * m 


t- 
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TRANS WORLD MRUNES 

CONVAIR 880 

PLANNING & PERFORA/IANCE 


TAKEOFF INSTRUCTIONS 


A. TAKEOFF GROSS WEIGHT DATA 

1. Tabulated takeoff gross weight charts, which contain all 
the required performance data for takeoff except thrust 
setting, are provided for all authorized runways. The 
gross weight charts are divided into three sections; takeoff 
gross weight, takeoff speeds, and the associated notes. 

a. The gross weight section consists of a temperature 
column and two gross weight columns, and if applicable 
a tire speed column. 

(1) The Temperature c olumn covers the usual span of 
temperatures up to the airport maximum operating 
temperature (MOT), 

(2) The Zero Wind weight column accounts for runway 
length and gradient, airport elevation, brake energy 
limitations and obstacle clearance. If sufficient 
obstacle clearance cannot be provided utilizing the 
standard takeoff profile, a turn will be specified on 
the chart. All turn calculations are based on intiaiting 
a 15“ banked turn to a specified heading at 300 feet 
above the ground. 

(3) The Struct/Climb Limit column reflects two weight 
considerations. The maximum structural takeoff gross 
weight or the maximum gross weight that can satisfy 
the minimum FA A climb requirements for the station 
elevation and associated temperature. 

(4) The Tire Limit column. If applicable, reflects the 
highest gross weight/off combination that will 
not exceed the speed limitation of the tires. 

b. The takeoff speed section consists of an actual gross 
weight column and the corresponding Vj, V 2 , V ^ 

V 2 and increments. ® 

c. The notes on the top of the Gross Weight chart consist 
of aircraft and airport characteristic used to cross 
check available conditions. The notes down the left 
side of the chart consist of standard notes that are used 
to adjust the temperature, zero wind and tire limit 
columns and V 2 speeds. The lower note box contains 
additional information on such things as noise abatement, 
turn information, etc. 

2. The limiting gross weights and speeds necessary for the 
takeoff data card are calculated from the takeoff chart 
in the following manner: 

a. The Runway Limit Weight is the weight derived from 
the Zero Wind column adjusted for effective headwind 
or tailwind component. The runway limit weight is 
always used as the basis for making adjustments and 
weight corrections for slush. It may be the maximum 
weight permitted for takeoffs . To calculate the runway 
limit weight, use the appropriate runway chart and 
proceed as follows: 


(2) If the altimeter setting is below 29.70, adjust the 
temperature by increasing 1“F for each . F'hg. the 
setting is below 29. 70, and use this adjusted tempera¬ 
ture to determine the zero wind gross weight. 

If the adjusted temperature exceeds the last tempera¬ 
ture shown on the page (the airport MOT) extrapolate 
the zero wind gross weight as necessary using the last 
interval as a basis. This extrapolation can only be done 
to compensate for barometric pressure differences. At 
no time can the aircraft be operated when the outside air 
temperature exceeds the MOT. 

(3) This Runway Limit Weight should be entered in the ap¬ 
propriate space on the takeoff data card. This weight 
will always be used as the basis for making reductioni 
when actual weight is less than runway limit weight. 

b. The Maximum Takeoff Weight is the most limiting gross 

weight derived from the takeoff gross weight chart. It is 

the lesser of the runway limit as calculated above and the 

following additional limit weight considerations : 

{Note: None of the following adjustments alter the runway 
limit weight previously entered on the takeoff data card.) 

(1) Struct/Climb Limit Weight . - At the temperature used 
to derive the zero wind gross weight, read the Struct/ 
Climb Limit column. The struct/climb limit weight 
cannot be adjusted for wind. 

(2) Tire Limit Weight . - If a Tire Limit column exists, ente 
with the same temperature and read the Tire Limit gross 
weight. Adjust it for the actual headwind or tailwind 
component using the pound per knot value in the gross 
weight correction box. 

(3) Slush Maximum Weight . - If slush, wet snow or stand¬ 
ing water is present, subtract 5% from the runway limit 
weight. 

(4) Enter the most restrictive gross weight calculated above 
in the Maximum Takeoff Weight location on the takeoff 
data card. 

c. To calculate the takeoff speed proceed as follows: 

(1) Read V^icg ^ ^2 min airport temperature, 

interpolating as necessary, and enter them on the takeoff 
data card. If the temperature is colder than 20“ F, use 
value shown for 20“F. 

(2) To calculate V 2 enter the speed columns with the actual 
takeoff gross weight and read V 2 directly and compare it 
to V 2 min* Enter the higher of the two speeds on the 
T/O data card. 

(3) To calculate proceed horizontally at the actual gross 
weight and under the airport temperature read the Vj. 
increment (knots less than at which Vj. occurs). 

Enter the Vj. increment and tlie computed Vj. in the ap- 


(1) If the altimeter setting is 29. 70 or above, enter 
the zero wind column with the airport temperature 
and read the zero wind gross weight. Adjust this 
zero wind gross weight for effective headwind 
or tailwind component by the pound per knot wind 
factor shown in the gross weight correction box. 


propriate space on the takeoff data card. The schedui 
accounts for all minimum Vj, requirements. If the re¬ 
sulting Vt. is less than V increase V_ to 

* meg ^ meg 

(4) To calculate the minimum Vj, read the opposite the 
actual takeoff gross weight and reduce it 1 knot for every 
1000 lbs. the actual takeoff gross weight is less than the 
runway limit weight, but not less than Enter Vj 

on the takeoff data card. 
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TRANS WORLD AIRLINES 


"AKROFF INSTRUCTIONS 

TAKEOFF GROSS WEIGHT DATA (Cont’d) 


CONVAIR 880 

PLANNING & PERFORMANCE 


(5) If the Nose Brake is inoperative reduce obtained 
in preceding paragraph by 3 knots but DO NOT REDUCE 
BELOW 

d. Takeoff restrictions in slush, wet snow or standing water. 


(1) Takeoffs will not be made on runways on which more 
than 1/2 inch slush, standing water or wet snow is 
present. 

(2) To account for deterioration in performance when 
1/2 inch or less is present, reduce the runway 
limit weight by the slush maximum weight percentage 
on the bottom of the takeoff chart. 

NOTE 

This restriction is intended to apply only when 
the runway is generally covered by water, slush, 
or wet snow and does not imply that the depth 
of isolated puddles is a limitation. However, 
particular attention must be given the lift-off 
end of the runway where the effects on accelera¬ 
tion are the most severe. 


General Managers of Flying and Station (derations 
and Dispatchers are alert to these liruitatlons and 
are responsible to keep pilots informed on perti¬ 
nent field conditions. However, the captain must 
exercise his good judgement in determining the 
applicability of this poUcy prior to takeoff. 

B. V AND BOUNDARY SPEED PLACARD 

—2 - 


^ Vj min sp 
USE LARGEI 
Ml MiN OR 

WEIGHT 

'EEDS 
^ VALUE 

1.1 Vmca 

IAS 

BOUN 

WEIGH 

DARY 

(88C 

T 

SPEEDS ^ 
)) 

IAS 

185000 

163 

184500 

168 

180000 

161 

180000 

166 

170000 

157 

170000 

162 

160000 

152 

160000 

157 

150000 

148 

150000 

152 

140000 

143*^ 

140000 

148 

130000 

138* 

130000 

142 

120000 

133* 

120000 n 

137 

110000 

127* 

110000 

131 

100000 

122* 

100000 

126 

♦CHECK RUNWAY 

GROSS WT CHART 

V FOR Vmca 


(1-73473-1) ^ 


♦ ifE « 

■2005 Mar-20-72 P t P Pagt 

15.40.02 Mar-20-72 FHB Page 

































TRANS WORLD AIRUNiS 

CONVA/R 880 

FLIGHT HANDBOOK 


TAKEOFF SAMPLE CHART 


) 


TAKEOFF SAMPLE CHART 


A 




A 



T?MP-F 


G/W 

vi: 

V2 

20 

50 

SO 

lio 

16^ 

I40i 

163 1 

14 

14 

12 

9 


147 

161 

15 

IS 

13 

10 


I4?j 

157 

17 

17 

IS 

12 

16#J 

137 

152 

1 

19 

17 

14 


130 

148 

22 

22 

20 

17 

i4r» 

l?3i 

143 

23 

22 

22 

19 

130 

I ll 6 i 

138 

23 

22 

21 

22 

l?n 

! in<*| 

133 

23 

22 

21 

20 




1 





VKCG 

n2 

132 

'129 

T26 


V? 

HIN 

lAT 

145 

141 

136 


n«o 


CV-aaO CJ-B05-3A 
LENGTH 11600. 
RUNWAY LINITEO 


VR INCRENENT 


GROSS WEIGHT CORRECTIONS 

BARO PRESS- FOR EACH .1 IN HG 
BELOW 2R.70 USE 1 OEG 
HOTTER TEHP. 

WINO-AOJUST ZERO WIND COLUMN 
AOD 360 LBS/KT EFF H W 
SUB 1160 LBS/KT EFF T W 
ADJUST TIRE LIMIT COLUMN 
ADO aoo LBS/KT ACT H H 
SUB 2300 LBS/KT ACT T W 
DO NOT EXCEED STRUCT/CLIMB WT 


SPEED CORRBCnOHS 
REDUCE VI 1 KT/IOOO IS ACTUAL 
WGT IS BELOW R W LIMIT VIT 
BUT BOT LESS THAN VMCG. 

FOR V2 USE GREATER OF V2 FOR 
takeoff WEIGHT OR V2 MIB 
poll AMBIENT TBIFERATURE. 
FOR HWBI REDUCE VI BY 3 KTS. 


20 DEG FLAPS 
ELEV 66T. 
GRAD -O.tl 

STRUCT 


SLOSH MAX HT-REOUCE R W LIMIT WT BY 


TEHP 

ZERO /CLIMB 

TIRE 

OEG F 

UIHO 

LIHTT 

LIHIT 

-10 

1995* 

1845 

2145* 

0 

1995* 

1845 

2137* 

10 

1995* 

1645 

2120* 

20 

1995* 

1845 

2115* 

30 

1995* 

IB45 

2092* 

32 

1995* 

1845 

2085* 

34 

1995* 

1845 

2079* 

36 

1995* 

1045 

2072* 

38 

1995* 

1845 

2066* 

40 

1995* 

1845 

2060* 

42 

1995* 

1845 

2054* 

44 

1995* 

1845 

2048* 

46 

1995* 

1845 

2043* 

48 

1995* 

1845 

2037* 

50 

1995* 

1845 

2031* 

52 

1995* 

1845 

2026* 

54 

1995* 

1045 

2020* 

56 

1995* 

1845 

2015* 

56 

1995* 

1845 

2009* 

60 

1995* 

1845 

2004* 

62 

1994* 

1845 

1995* 

64 

1993* 

1845 

1987* 

66 

1992* 

1845 

1979* 

68 

1991* 

1845 

1970* 

70 

1990* 

1845 

1962* 

7? 

1982* 

1845 

1954* 

74 

1974* 

1845 

1946* 

76 

1966* 

1645 

1930* 

70 

1958* 

1845 

1929* 

00 

1950* 

1845 

1921* 

62 

1941* 

1845 

1913* 

84 

1933* 

1845 

1905* 

86 

1925* 

1845 

1897* 

88 

1917* 

1845 

1889* 

90 

1909* 

1845 

1881* 

92 

1900* 

1845 

1873* 

94 

1892* 

1845 

1065* 

96 

1884* 

1845 

1857* 

98 

1675* 

1045 

1849* 

100 

1867* 

1845 

1841 

110 

1822 

1845 

1803 

120 

1772* 

1771 

1764 

MT BY 

5 PERCENT. 



* MOR-E THAN PERMITTED BY STRUCT/CLIMB LIMIT COLUMN. 
USE FOR TAILWIND, SLUSH AND Vj ADJUSTMENT. 
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TRMS WORID MRUNBS 

CONVAIR 880 

PLANNING & PHtfORA«ANCE 

A. AIRPORT UXNDING GROSS WEIGHT DATA 


LANDING mSTRUCTICMS 


1. Tabulated landing gross weight data is provided for dry 
runway dispatch, wet runway dispatch, landing at lesi 
than 3/4 (4000 RVR) visibility, and dry runway nose brake 
inoperative. The weights shown in the Max Weight, 

Zero Wind column may be in excess of the maximum certi¬ 
ficated landing weight. The weights are shown in thia 
manner to provide landing performance guidance should 
an emergency situation dictate an overweight landing. For 
normal operations, landings must not be planned at weights 
exceeding maximum certificated landing weight. 


a. The Dry Dispatch column is based on stopping within 
60% of the runway length without using reverse thrust and 
contains all the data necessary to determine runway 
limited landing weights for normal operations. It includes 
the Max Weight Zero Wind gross weights and the headwind 
and tailwind accountability factors used to adjust the zero 
wind weight for the actual wind. The maximum landing 
weight must be the lesser of this adjusted runway limit 
weight and the maximum certificated landing gross weight 
shown in the note at the bottom of the chart 

b. The Wet Dispatch or Less Than 3/ 4 or 4000 RVR column 
contains the same type of performance data as the Dry, 
and is applicable only when dispatching to a runway 
forcast to be wet, or when arriving with less than 

3/ 4 (4000 RVR) visibaity. 

(1) The limitations of the Wet Dispatch section apply only 
at the time of dispatch and provide for the planned 
15% additional runway length required if the 
destination airport is forecast to be wet for the flight 
arrival. Forecast of a wet or slippery runway is 
defined as: 

(a) Precipitation heavier than light when the 
temperature is 26® F or higher. 

(b) lf the forecast calls for precipitation to end, the 
runway shall be considered to be wet or slippery 
for at least 30 minutes after the end of the forecast. 

(c) Where probability of precipitation Is forecast, 
whether continuous or intermittent, 50% or 
greater is considered wet. 

The wet runway regulation does not apply to an airport 
used as an alternate, 

(2) Landing with less than 3/ 4 or 4000 RVR visibility 
requires 15% additional runway over FAR field 
length. It is a limitation only at the time of 
Initiating the approach. 

c. The Nose Brake Inoperative column contains the same 
type of performance data as above for a dry runway* 

The maximum certificated weight NBl is 146, 600 lbs. 
Dispatching with Nose Brake inoperative is not per¬ 
mitted if the runway is forecast to be wet 

d. Airport Temperature Limits 

(1} The airport critical temperature is the hottest 
temperature that all approach and landing climb 
limits can be met at maximum certificated landing 
gross weight f or all altitudes up to 5700*. Above 5700* 
maximum Idg, weight is reduced to 153, 000 lbs. and the 
critical temperature is based on this value. 


(2) The Pounds per "F Above Grit Temp factor allows 
the certificated landing weight to be adjusted for 
the los£ in performance above critical temperature. 

(3) The maximum airport operating temperature (MOT) 
is a limitation established in certification. Dispatch 
to a destination forecasting a temperature in excess 
of MOT is not permitted; however, landing is 
permitted if the actual temperature on arrival 
exceeds MOT. 

2, Normal Procedures 

To determine the maximum allowable landing weight select 
the desired airport, runway, and landing category; and read 
the maximum weight zero wind, 

a. If zero wind weight is less than maximum certificated 
landing weight, and a headwind component exists, the 
landing weight may be increased by the actual headwind 
value in knots times the Add Lbs/ Kt. HW value. 

b. If a tailwind exists, reduce the maximum weight zero wind 
by the actual tailwind in knots times the Sub Lbs/ Kt. TW 
value. Do not exceed the additional tailwind limitations 
shown below. 

Runways clean and dry : 

No tailwind is permitted on runways shorter than 6000*. 
^ 10 Kts tailwind is permitted on runways of 6000* and 

longer. 

Runways NOT clean and dry : 

No tailwind is permitted on runways shorter than 6900*. 
5 Kts tailwind is permitted on runways of 6900* to 7500* 
provided the total slirface wind is 10 Kts or less, 

10 Kts tailwind is permitted on runways of 7500* and 
^ longer* 

c. When gusts are reported, the steady wind component is 
the controlling factor for tailwind limitations. Peak gust 
component is the controlling factor for crosswind limita¬ 
tions. 

d. Airport limiting weight for approach and landing climb 
capability: If the forecast temperature is in excess of 
the airport critical temperature but below maximum 
operating temperature, subtract the product of the 
excess temperature and the Sub Lb/’F from the 
maximum certificated landing gross weight. 

(See A-l-d-(l) for altitude above 5700 feet), 

e. The maximum landing gross weight is the lesser of the 
gross weights calculated above, 

3. Slush 

To avoid damage to the aircraft, landing shall not be made In 
standing water, slush, or wet snow in excess of 1'* depth. 
This depth limitation is intended for general conditions of the 
runway and not isolated puddles. However, particular 
attention should be given to the approach end of the runway 
in evaluation of this condition. 
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TRANS WORU> AIRUNE5 

CONVAIR 880 

IwANDlNG INSTRUCTIONS PLANNING & PERFORMANCE 

A. AIRPORT LANDING GROSS WEIGHT DATA (Cont‘d) 

4. Overweight Landings 

In the event that some emergency exists necessitating a 

flight return or an unscheduled landing en route, use the 

following guidelines to determine the need for fuel dumping. 

a. All Engines Operating 

(1) 5CD - Fuel should not be dumped provided the landing 
gross weight charts indicate sufficient runway length is 
available for the overweight landing. The maximum 
landing weight is determined in the normal manner 
except the weight may exceed the maximum certificated 
landing weight and critical temperature adjustment is 
not necessary. 

(2) If the landing gross weight chart indicates that 
insufficient runway length is available, the weight 
should be reduced by dumping fuel to the maximum 
allowable for the intended runway as determined 
above, 

b. One Engine Inoperative 

Fuel should be dumped to the landing weight at which both 
the landing field length requirements previously deter¬ 
mined and engine out climb performance limitations can 
be met. To determine the maximum engine out landing 
weight enter the Engine Out Maximum La.^ding 
Gross Weight Chart with the airport temperature, proceed 
to the airport altitude and to the left to the engine out 
maximum landing weight. Make applicable anti-ice 
corrections indicated in the note box. The landing weight 
must be the lesser of these two weights, 

c. If a headwind factor is published, the landing gross weight 
may be increased only to maximum certificated landing 
gross weight. 

d. When a landing is made over the maximum certificated 
landing weight, note In the logbook that an overweight 
landing was made and indicate whether the landing was 

normal** or *'hard''. An abbreviated overweight landing 
inspection will be conducted for a normal landing. 


20 . 16.02 

15.50.02 


Oct-13-71 

Oct-13-71 


P it P Page 
FHB Page 






TEMPERATURE 


TRANS WORLD AIRUNES 

CONVAIR 880 

PLANNING & PERFORMANCE 


LANDING INSTRUCTIONS 


B. ENGINE OUT MAXIMUM LANDING GROSS WEIGHT 


ALTITUDE - 1000 FT. 



SL 

500 

1000 

1500 

2000 

2500 

3000 

4000 

5000 

6000 

35 

AO 

163.0 

183.0 

133,0 

183.0 

180.5 

183.0 

178,0 

180.0 

175.0 

177.0 

172.0 

170.0 

165.5 

164.0 

159.5 

S57.5 

153.0 

45 

50 









t 

t 

t 



t 



55 

60 









} 

I 

\ 



— f — 

159.5 



b2 

6 A 

66 

68 

70 

* 


is: 

18: 

18: 

i.O 

i,5 

i,5 

18: 

18: 

18: 

18] 

J.O 

i.5 

1,0 

L,5 

180.5 

180,0 

179.5 
179.0 

178.5 

178.0 

177.5 
177.0 

176.5 
176.0 

175.0 

174.5 
174.0 

173.5 
173.0 

172.0 

171.5 
171.0 

170.5 
170.0 

165.5 

165,0 

165,0 

164.5 
164.0 

159,0 

159.0 

159.0 

158.5 

158.0 

153.0 

153.0 

152.5 

152,0 

152.0 

72 

7A 

76 

78 

80 

18. 

1.0 

182.0 

181.5 
181,0 

180.5 
180.0 

180.5 

180,0 

179.0 

178.0 

177.5 

177.5 

176.5 
176,0 

175.5 

174.5 

175.0 

174.5 

173.5 
173.0 
172.0 

172.0 

171.5 

170.5 
170,0 
169.0 

169.5 

169.0 

168.0 

167.5 

166.5 

163.5 
163.0 

162.5 
162.0 
161,0 

157.5 
157.0 

156.5 
156.0 

155.5 

151.5 
151.0 

150.5 
150,0 

149.5 

82 

84 

86 

88 

90 

182.0 

181.0 

180.0 

179.5 

178.5 

179.0 

178.0 

177.0 

176.0 

175.0 

176.5 

175.5 

174.5 

173.5 

172.5 

173.5 

172.5 

171.5 
171.0 
17D.0 

171.0 

170.0 

169.0 

165.5 

167.5 

168.0 

167.0 

166.0 

165.5 

164.5 

165.5 

164.5 

163.5 

162.5 
162.0 

160.0 

159.5 

158.5 

157.5 

156.5 

154.5 

153.5 

152.5 

151.5 

150.5 

148.5 

147.5 

146.5 
146.0 
145.0 

92 

94 

96 

98 

100 

177.5 

176.5 

175.5 

174.5 

173.5 

174,0 

174.0 

173,0 

172.0 

171.0 

171,5 

171.0 

170,0 

169,0 

168.0 

169.0 

168.0 

167.0 

166.0 

165.0 

L66.5 

165.5 

164.5 

163.5 

162.5 

163.5 

162.5 

161.5 

160.5 

159.5 

161.0 

160,0 

159.0 

158.0 

157.0 

155.5 

154.5 

153.5 
153.0 
152.0 

150.0 

149,0 

148.0 

147.0 

146.0 

144,0 

143,0 

142.0 

141.0 

140.0 

102 

104 

106 

108 

110 

172.5 

172.0 

171.0 

170.0 

169.0 

170,0 

169.0 

168.0 

167.0 

166.0 

167.0 

166.0 

165.0 

164.0 

163.0 

164.0 

163.5 

162.5 

161.5 

160.5 

161.5 

161.0 

160.0 

159.0 

158.0 

158,5 

158.0 

157.0 

156.0 

155.0 

156.0 

155.5 

154.5 

153.5 

152.5 

151.0 

150.0 

149.0 

148.0 

147.0 

145.0 

144.5 

143.5 

142.5 

141.5 

139.0 

138.5 

137.5 

136.5 

112 

114 

116 

118 

120 

168.0 

167,0 

166.0 

165.0 

164,0 

165,0 

164.0 

163.0 

162.0 

161.0 

162.5 

161.5 

160.5 

159.5 
158*5 

159.5 

158.5 
158.0 
157.0 
156.0 

157.0 

156.5 

155.5 

154 . 5 

153.5 

154.0 

153.5 

152.5 

151.5 

150.5 

151.5 

150.5 
14?. 5 

148.5 

146,5 
14j. 5 

140.5 



Example: 


Note: 


if the temperature is and the field elevation is 3000 ft. the 

aircraft would Iiave to weigh less than 16A,500 lbs. to meet the 
engine out maximuni landing gross weight. 


Reduce above weights 11,000 lbs. when operating or planning to 
operate any part of the flight in icing conditions AND the forecast 
landing temperatures are below A0°F. 

NOTE LANDING GROSS WEIGHT MUST NOT EXCEED 

RUNWAY UMITED WEIGHTS ON LANDING CHARTS 
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TRANS WORLD AIRUNES 

CONVAIR 880 

PUNNING t PERfORMANCE 

A, RELATIVE BEARING - WIND TO RUNWAY 


RELATIVE BEARING 
EFFECTIVE WIND 
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TRANS WORLD AIRUNeS 

CONVAIR 880 

PLANNING & PERFORMANCE 


EFFECTIVE AND ACTUAL WIND COMPONENT CHART 
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ENTER WITH STEADY WIND. 

PROCEED TO THE RELATIVE BEARING 
LINE AND READ THE ACTUAL AND 
EFFECTIVE WIND COMPONENT. 

THE EFFECTIVE WIND COMPONENT 
COMPENSATES FOR CROSSWtND-ORAG. 

ENTER WITH PEAK GUST TO FIND CROSS 
WIND COMPONENT. 


PEAK 



lailHUM ACTUAL 
TAILWIMU common EMT 


CROSSWIND COMPONENT KTS. 
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